rOUPrU LAN 
SCIENCE:: yee 


MONTH 
aN 


Going Up for Keeps 


p. 66 


[ormation including 
To 


Hundreds Send UNSOLICITED Praise! 


CNL 
REMATICS 


shop ahort-cuts. quick applt 
cations of addition. subtrac 


industrial a 
short-cuts: for 


Practical use of simultaneous 


devised Tow te mes 
‘Quick and fatens, distanc 
multiplying 

Viding and 


ure. angles 


‘betermining path et 
design of auto headlights, ete 
ting “blueprints. co: 
pointy in. draveing 


curately than 
ny silde Hule 
Reomplete ex 

Bianation of the 

tse of tora 

rithm ‘tables ts 

fiven, Sosimole 

ip to apply it ina 

For ail: putabers to 

mntains mich additional in 


Calculating distance; theodo- 
fites and “sextants, Vernier 


‘Short-cut operations in engi 
neering problems 


‘Sives problems that can be 
y 


espana ie ot auumiye fanaa, ston tm 


tslation’ incre 


Plotting a 
rement of angios: chart gros 


“deny. “toterancen, SPAT etd 
ished struc- Amplifier stages, tank clr 
Kuro ‘stresses! eauilibrium, — furtee tgieviafon’ and di 
ote freavaney ‘ransinistion, ‘ak 
Computing cutting speeds for “xnnulties! compound “Inter 
fathe. aril press. ote Ro morialey tables 


ends. ete 
‘Controlling, heat. expansion 
Specific and Intent heat, ete: 

Debits and credits, dis 
inking fund profit 


tEjustions: decomposition, re- 
pincoment. etc. 


Pythagoras, Euclid. Archl- Capital Mnaneing. chain dis 
Medes: the genulves Of today. counts, bonds, ete 


urements! resistances 
time ‘constants 


National Educational Alliance Inc., 
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PREPARE NOW (se rainy day” 


Forrune-reuine is not one of the attri- 
butes of I. C.S. We're much more con- 
cerned with helping those who need 
specialized training. For, regardless of 
what the future may bring, trained men 
will continue to hold the important posi- 
tions in business and industry 

That’s why we strongly recommend 
that you prepare yourself now for 
changes that may threaten your occu- 
pational status. In periods of uncertainty, 
training is your best protection. 

I.C.S. can help you acquire much 
of the technical knowledge you need, 
Courses cover more than 400 commer- 
cial and industrial subjects. You study 
in your spare time . . . set your own pace 
+ « progress just as fast as your abilities 
and ambition permit. 

Don’t delay your program for self- 
advancement. Clip and mail this coupon 
topay. It will bring you full particu- 
lars about the courses in which you are 
interested, 
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“What's he got 
that I haven't got?” 


LOOK at the successful men 
you know. ‘What have they 
got” that you haven't? 

Very little, probably. In most 
ways these men are no brighter 
or naturally more capable than 
average. Many of them prob- 
ably have no more formal edu- 
cation or better natural apti- 
tudes than you. 

But that little extra they 
have is important. They have 
the special knowledge and abil- 
ity for which business is glad to 
pay well—they know the what, 
why and how of business. They 
have also the confidence and 
aggressiveness which come from knowing that 
they know and can apply their knowledge. 

You may add that extra—may get that same 


profitable knowledge and ability—that same LASALLE Extension University 
confidence and aggressiveness—if you are will- 4 Correspondence I 

ing to pay the price in earnest, necessary study. Dept. 383-R + 417 S, Dearborn + Chica 

For LaSalle has spent 38 years developing, 

testing and proving, with over a million student nthe fall Theve checued below Pieac nond ie 
members, spare-time success training in certain your free 48-page booklet about that field and your 


specialized business fields. What scores of thou- 
sands of men and women—many just like you 
—have done, you should be able to do. 


You need not leave your home or interrupt 
your job; you need pay comparatively little 
money. But you must be ambitious and willing eter ered 
to study seriously. And soon after you start O seemegzerMecion 
training, the results will begin to show up in 
your own confidence and in your work. For 
what you learn at home tonight is so practical 
that often youcan apply it on the job tomorrow. 

How much do you want success— more 
money, a promotion or a new job, prestige and 
responsibility? If you really want it, you will 
use the coupon below to find out what LaSalle 
training can do for you. It costs only a postage 
stamp, but a coupon like it has been the start- 
ing point to real success for scores of thousands 
—and can be for you. 
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Years ago Alexander Graham Bell dreamed 1 
of “a machine that should render visible to 

the eyes of the deaf, the vibrations of the 
air that affect our ears as sound.” He never 
realized that dream, but his researches led 
to the invention of the telephone. 

Today Bell Telephone Laboratories have 
tumed the dream into a fact—translating 
the spoken word into readable pictures. 

By this new invention of the Laborato- 
ries, the talker speaks into a microphone. 
Viloitiooa ‘of the voion ace wneveled “i 
through electronic circuits, and then are 
reassembled as luminous patterns which 
travel across a_screen. Each syllable of 
sound has a distinctive shape and intensity. 

Visible speech is still in its infancy, and 
is not yet available to the public. But edu- WW 
cators of the deaf are now evaluating it, 


Science unravels speech 


Indications are that the deaf can learn to 
read the patterns and, by comparing the 
patterns their own voices make with the 
patterns of correct speech, can improve 
their diction. > | 
Patterns of visible speech also provide 
a means for analyzing and recording sound 
in the study of phonetics and of languages 
Eventually, visible speech may make pos 
sible visual telephony for the deaf. a 
This is but one of many contributions 
by Bell Telephone Laboratories to the un 
derstanding and control of sound. 
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‘OU know how it is: Nice-looking girls 
move through the railroad station shak- 

ing cartons with a slit in the top; the lights 
go up in the movie house after the special 
film and the boxes pass from hand to hand 
across the rows and back. You reach in 
your pocket, half annoyed and half em- 
barrassed, and wonder how much is enough. 

Infantile paralysis, tuberculosis, cancer— 
the causes are worthy. Millions in loose 
change and fat checks (solicited from the 
“special lists” and tax-deductible) come out 
of the drives. Millions well spent to allay 
some of the suffering. 

Every year, more millions come out of 
the big tin cup. But not enough: Last year, 
500,000 Americans had tuberculosis, 720,000 
had ‘cancer and new infantile paralysis cases 
reached a peak of more than 25,000. Appar- 
ently, public health is too big for private 
charity. 

This is not a plug for socialized medicine. 
But it is a plea for peacetime Congressional 
action as big and bold. as wartime govern- 
ment action. If there is one good thing we 
have learned from the war, it is that big 
problems demand the big approach. Radar, 


guided missiles, loran were big problems 
solved the big way. And, of course, there 
was the biggest of all, nuclear fission, in 
which sheer brains and bucks tore the mortal 
secret from the atom. 

It has been said that, handled in the war- 
time way, tuberculosis certainly could be 
wiped out in mere years. Research in such 
force naturally costs a lot of money. How- 
ever, science now knows how to spend 
money to save time. And time means lives— 
maybe your own. 

But until Congress, which represents you, 
recognizes the bigness of the problem and 
reaches into your pocket for the cost of the 
cure, you had better keep reaching yourself 
—and reach deep! Tin-cup science isn’t too 
good, but it’s all you've got. 
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WHAT DO YOU KNOW ABOUT 


JET 
PROPULSION? 


Ir you KNow even the lone guiding 
principle, you're far and away ahead of 
the average American citizen! 

But in the Army Air Forces where Jet 
research is going on every day in the year, 
scientifically minded young men are getting 
first-hand knowledge right where the 
&reatest progress is being made. 

Some information on this subject is still 
restricted, but here are answers to the 
most commonly asked questions: 


Q. What makes a Jet plane go? 

A. Compression of a gas to a high pressure in a 
confined chamber, and conversion into a high- 
velocity gas stream expelled into the air. 

Q. Are all Jet devices the same? 

A. No. The three types used on aircraft are the 
Ramjet, Turbojet and Intermittent Jet. 


Q. Can any of these drive a plane out of the 
earth's atmosphere? 
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A. RAMJET 
B. TURBOJET 
€. INTERMITTENT JET 


A.No. All three need oxygen from the air. 
Rockets, which carry their own oxygen, are 
the only known source of power for inter- 
planetary travel. The Army Air Forces is 
experimenting with rockets, too. 

Q. Can any of these start from a standstill 
under its own power? 

A. Only the Turbojet. Its compressor acts as a 
starting motor, sucking air for combustion. 
The other types depend upon forward motion 
for intake of the necessary air. 


‘This is but one of the fields of important 
research and development in your new 
Regular Army Air Forces. Fortunate 
indeed is the young man who is good 
enough to qualify for a 3-year enlistment 
and one of many thrilling jobs in a branch 
of service of his own choice! Already sev- 
eral branches are closed. See your nearest 
Recruiting Officer for further details. 
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IS MAN A SMALL UNIVERSE? 


IT HAS BEEN SAID that everything in the unive 
has its counterpart in man, What of your solar plexus? 
Does it link you with the world beyond... the vast 
cosmos of which earth is but a speck? Centuries ago, 
man observed that somethin 
responded to his emotional excitements—joy, fear, 
elation, fright, sudden experiences. In set 
planation, there followed many more am 
eries. What did these ancient searchers for truth uncover? 
Did they learn how to draw energy to their emotional 
centers—for performing miracles and accomplishing 
feats that seemed impossible to the uninitiated? 


WHAT ABOUT YOU? 
Are you perfectly satisfied with your position in 
Are you enjoying life to its fullest extent?—truly 
abundantly? If obstacles seem to prevent you from 
attaining the heights and enjoying the better things in 
life, you are not using the powers that reside within you. 


ACCEPT THIS FREE BOOK 

Let the Rosicrucians (NOT a religious organization), a pro- 

gressive, practical brotherhood, explain to you the simple, 

le laws governing your inner powers. Write for your 

FREE copy of, The Mastery of Life, which tells how easily you 

can come t possess tested methods for understanding the 
ers of personal accomplishment. Send coupon today 
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THE LIBRARY OF ELECTRICAL 
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5 vols, 1826 pages, 1724 Illustrations 
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INVENTORS 


The patent laws provide that any new and useful art, 
machine, article of manufacture, composition of matter, or 
design, or any new and useful improvement thereof, may 
be patented if the act of invention is involved. Therefore, 
every inventor with a valuable invention should take 
advantage of the patent laws and proceed for patent 
protection in order to safeguard his rights. 


A patent gives the inventor the exclusive right to 
prevent others from making, using, or selling the invention 
claimed in the patent for a period of 17 years, 


The patent laws were enacted for the benefit of the 
inventor to give him protection for the features of his 
invention which are patentable. These features must be 
properly and concisely set forth and claimed in a formal 
application for patent in order to comply with the require- 
ments of the U.S. Patent Office. For that reason, the Patent 
Office advises the inventor to engage a competent reg- 
istered patent attorney to prepare his application for patent 
and represent him before the U. S. Patent Office Examiner. 

A specially prepared booklet containing detailed infor- 
mation with respect to patent protection and procedure 
will be forwarded to you without obligation upon requ 
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Registered Patent Attorneys 


CLARENCE A. O’BRIEN 
& HARVEY B. JACOBSON 


72-C District National Building + Washington 5, D.C. 
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battery drain, 

Prevent corrosion, 
Reduce wear, 


Pyroil gives oil the added property of ci 
ing to cylinder walls and piston surta 
protecting them from corrosion and assur: 
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every time you buy gasoline or oil. 
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| 
| The Science of Good Will 


Sir: 
| Your editorial in the December issue does 
not come as a surprise to anyone who fol- 
lows the good reporting of Popular Science 
Monthly. If the scientists of the United 
States believe that a study of the “science of 
creating good will” should be undertaken 
at this time, they will learn without doubt 
that the public is ready to assume the extra 
expense entailed by collective and separate 
investigations. . . . 


Geonce BatcueLpen 
Woodsville, N. H. 


They Even Sell ‘Em 


Sir: 

I am writing this on the day I sold a small 
house trailer built from the plans in Popular 
Science of March and April 1946. I have 
been working on the trailer since June 1 and 
have had a lot of pleasure building it. The 
cost was very reasonable and I sold it for a 
nice profit... 

HH, L. Anperson 
Ludlow, Ky. 


The Camera Didn't Lie 


Sir: 

The more I look at the pictures of the 
wood “seating bucks” of the 1947 Ford in 
your November issue, the more confused I 
get. I've studied the picture of the rear seats 
enough to know that it is not the angle. On 
| the right side you will see that the rear 
| seat does not come up to the opening of the 
door, yet on the left side the seat comes up 
halfway on the door—or at least it looks like 
a door... . All 1 can figure out is that it may 
be a “three door.” . . . 

Don Ketter 
Oakland, Calif. 


PSM quotes from the Ford Company's re- 
ply to Reader Kelley: “Your conclusion is 
accurate. The seating buck is equipped with 


INVENTORS 


Patent Laws Encourage 
The Development Of 
Inventions 


The Rules of Practice of the U. S. Patent Office advises— 
unless an inventor is familiar with such matters—that he 
employ a competent registered attorney, as the value of 
patents depends largely upon the skillful preparation of the 
specifications and claims. 

The firm of McMorrow, Berman and Davidson is regis- 
tered to practice before the U.S. Patent Office. Additionally, 
it maintains a staff of attorneys able to readily understand 
inventors’ disclosures, to advise concerning patentability, 
and to prepare appropriate specifications and claims for 
filing with the Patent Office. 


If an inventor believes he has an invention, a search of 
the most pertinent prior U. S. patents should be made and a 
report obtained relative to its patentability. Where such 
report indicates that the invention appears patentable, in 
order to secure protection, diligence should be exercised in 
making application for a patent. 


McMORROW, BERMAN & DAVIDSON 


Registered Patent Attorneys 
PATENTS — TRADE MARKS — COPYRIGHTS 
1422 VICTOR BUILDING, WASHINGTON 1, D. C. 
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McMORROW, BERMAN & DAVIDSON 
Registered Patent Attorneys 
1422 Victor Building, Washington 1, D. C. 


H send me further particulars os to patent protection and procedure ond “Invention Record” 
[| form at once. I understand that this request does not obligate me. 


wes ....State. 
fom os om mm (WHITE OR FAINT NAME CLEARLY) om Se om oo 
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one door on the right side and two on the 
left... . You may be interested to learn 
that you were, so far as we know, the only 
reader to observe this seeming incongruity. 
Congratulations.” 


“One Man's Meat...’ 
Sir; 

Your magazine has been very valuable to 
me in giving leads and advance ideas, Re- 
cently someone gave it a trend to the mor- 
hidity of Esquire and National Geographic, 
so that it is a scientific treatise rather than an 
idea center. ... Much of your material lately 
is for the specialized home workshop and 
not for the farm-boy improviser... . Let us 
help him with that improvisation and cre- 
ative thinking. He can get science articles at 


the library 
Genap McCLune 
Akron, Ohio 
Sir: 
I have been taking your magazine for 


When the war began the 
magazine began to get worse, but I was 
willing to take it. When the war ended, I 
looked for a better Popular Science and 
thought I was getting it. Soon I could see 
that I was doomed to disappointment. It 
has now: gotten so bad that I feel you need 
to change the name (to) Popular Handi- 
craft or Unpopular Tripe. 


seven years. 


Joux Kavraax 
Grinnell, Iowa 


Sir: 

It is with a great deal of personal pleasure 
that I'am renewing my subscription to your 
magazine for the sixth year. Never has one 
item such as PSM been so valuable. I have 
put the reams of information gleaned from 
it to such extensive use around the house 
that whenever anything goes wrong I am 
asked, “What does Popular Science say 
about this?” ... 


Roxatp Maur 
University City, Mo. 
Sir: 

Alll the articles in PSM are good, although 
some of them I personally am not interested 
in. However, you can't please all persons, 
and there is enough of everything to satis- 
fy everybody... 


Haroip Hmst 


Minneapolis, Minn, 
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of Old Line Legal Reserve 


LIFE reppin 


(atage2l) $ 8A MONTH* 
0 N LY Other ages 


—— in proportion 
“One Half Permanent Ratein effect 5" year 


Buy as little as $1500. of this solid protection 
or more—at proportionately low rates. But 
buy your Postal Policy now! 

Postal Life of New York has specialized for 
40 years in insurance by mail and over the 
counter. The savings due to this direct deal- 
ing are passed on to policy holders. Current 
dividends 9¥%%. Further savings are made 
if premiums are paid quarterly, semi-annually 
or annually. 


POSTAL LIFE OF NEW YORK 


operates under the rigid New York State Insurance 
Laws and has paid out over 


$60,000,000.00 
to its Policy Holders and Beneficiaries. 
Postal issues all Standard Policies to men of 
women, from ages 10-60, at low cost. 
Send coupon today for rates on this Modified “4 
Policy at your age and other details. Life Insurance 
is vital! 
cur AnD MAM couron TODAY 

PPro 

POSTAL LiF INSURANCE COMPANY BL 
511 Fifth Ave. Dept. M-678 
New York 17,’N. Y. 
Mail me without obligation complete in 
formation about your low-cost Modified “4” 
Policy at my age. 
Name. 
Date of Birth. 
Occupation 


id State) 
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Investigating Inventions 


Sir: 
T want to thank you for the nice illustra- 
tion of my invention, the fruit clipper, in 
your November issue, but I'm curious to 
know just how it got there. 
Peter METZGER 
Anaheim, Calif. 


That's easy. Via the Official Gazette of 
the U. 8. Patent Office, which the editors 
thumb diligently to keep up the flow of just 

“New Ideas from the Inventors. 


A Copy in a Good Cause 


Sir: 
. .« Llost my August 1946 copy while I 
was in the service. Since none of the local 
magazine stores have this copy, I hope I can 
secure it through you, because I would like 
to use some of the material in it as reference 
for a report at the University of Illinois. 
Care Friz 


Elmhurst, I. 
It’s on its way. 


The Common Ground 


Sir: 

I want to commend you on your page on 
“What Do a Physicist and a Mechanic Have 
in Common?” (PSM, Dee. "46, p. 294). Too 
many schools and colleges do not realize the 
inseparability of knowing what to do and 
how to do it. 

Here at the Hanford Nucleonics Plant you 
have many enthu 
sicists, many mechan: 
when most of us came her 
our job. Physicists read 
“Journal of Applied Physics” and other such 
books of the trade... . Our mechanics read 
Popular Science and told us so many new 
things that now a large number of our best 
men read it... . The mechanics, strangely 
enough, have taken to reading the denser 
stuff... . Both parties profit. . . . 

Iam in the Research and Development 
group, and every month I tear up my PSM 
the day I get it and hang on the bulletin 


| board the ideas to be investigated. Decem- 


ber issue: 18 id 


Joun Hoxesan 
Richland, Wash, 
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PATENT 
PROTECTION 


for 
INVENTORS 


A PATENT IS A VALUABLE RIGHT 


On the basis of a provision in the Constitution of the United 
States, Congress has established a system under which inventors 
may secure the exclusive right to prevent the unauthorized use, 
manufacture and sale of their inventions for periods of seven- 
teen yea The inventor secures this protection by obtaining a 
patent from the United States Patent Office. 


ICTOR J. EVANS & CO., has a staff of experi- 

enced registered patent attorneys, available to 
represent ors in the preparation and prose- 
cution of th cases before the Patent Office. 
Detailed information and the steps to be taken in 
obtaining patent protection will be furnished 
upon request. 


Evans «Co 
Werle. UW. Franc 


REGISTERED PATENT ATTORNEY 
240-C Merlin Building, Washington 6, D.C. 


Please forward to me detailed information regarding procedure to obtain Patent Protection, 
together with your convenient “Evidence of Invention” form. 


Name. 
Address. 


PATENTS * TRADEMARKS ° COPYRIGHTS 
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INVENTORS 


‘The inventor who believes he has 
a new and useful invention, and 
finds himself in need of advice, 
should consult a competent regis- 
tered patent attorney. 

‘The question as to whether a sub- 
ject matter is patentable can be 
substantially determined by a 
search of the U.S. Patent records. 
Without obligation, write us for 
information as to what steps an 
inventor should take. 


RANDOLPH & BEAVERS 


Registered Potent Attorneys 
905-L Columbian Bldg., Washington 1, D.C. 


RANDOLPH & BEAVERS 
905-1 Columbien Bidg., Washington 1, D. C. 


Please send me full information on how 
to secure Patents & Trademarks. 
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while you're earning... . 1. C. S. is especially 
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you'll find it covered by one of the 400 I. C. S. 
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Training 


Courses in technical and business subject 
However you're situated, this training can 
be yours, 

The records of thousands of successful 
students demonstrate that today’s I, C, S. 
student is tomorrow's leader. The same Oppor- 
tunity they seized is at your door right now. 
That's what I. C. S. means to you .. . if you 
are alert, forward-looking, determined to get 
ahead. You can prove your alertness by mail- 
ing the coupon right now. 
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Let Us Show You How to Prepare 


Nationally Known Radio Station 
Consulting Engineer Recommends 


Courses of DeForest’s Training, Inc. 

"Now is the time . .. to prepare to enter the fields 

of Radio and Electronica’. - no greater opports= 

ity i afforded the high school student ..-the war 

by Toomey’ ‘aye Tllary L” Plotie nationally knows 

money. ay ta, at own 
Radio ‘Station Consulting Engineer 

Research Amociate at Harvard University’s Radio 

sh Laboratories, "A study of the DeForest ‘Training, 

Inc., courses enables me to highly recommend either the Home 

Bhudy or Renidence course.” 


Ex-G. I. Student Lauds DeForest’s 


Employment Service 


Dear Sir: Due to the fact that 1 am enrolled in 
Zoe rahoel am now employed bythe 


mail. 
‘this 


Elmer H. Havens 
Tancaster, New York” 


Whether you are an ex-G. |., a teen-age 
youth, or an older man eager to earn real 
There can be a place for you 


ater variety of money-making 
ds of Electeonica and Madi. 


leaf lessons with handy fold-out diagrams help make our 
{fainting cany“o understand. (3) Learn’ hy Doing ie your 
home laboratory you have the opportunity to got real "SOP 
METHOD" experience from the many commercial type 
Radio-Electronie parta you receive. (4) Employment service 


‘ervice heipe you CET STARTED. omt'e POY" 


the New York Museum of Science 
City, New York City. 


‘See how easily you may enter this interesting and profitable 
Seid to build a brighter future for tomorrows. 


DeFOREST'S TRAINING, INC. 

2533-41 N. Ashland Ave., Dep. PS-D3 

Chicage 14, Illincis, U. S.A. 

‘Send me both your big book "VICTORY FOR YOU" and 
KGt Sapplement, showing how T may make my, start in 


Radio. Electronics with your modern home training plan. 
No obligation. 

Name... .-2.-++ 

Address... 2.22 esse " " 
City, -+.-Zone.. 


0 If under 16, check here for special information. 
Gi Ifa discharged veteran of World War II, check here. 
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One has only 
to study the 
news about 
‘business expansions, huge production, new taxes 
and regulations to see that wherever business is 
‘busy accountants are busy. For remember: this 
is the profession back of the financial success and 
progress of all other enterprises. And account- 
ancy incomes of $3,000 to $10,000, or more, 
yearly, certainly aren't earnings to be dis- 
missed lightly. 


WHAT ARE MY OPPORTUNITIES? 


Frankly, they areimportantones—and numer- 
‘ous. Beginning opportunities as bookkeeper, 
font clerk, billing clerk, time clerk Advanced 
opportunities to serve in big and small business 
firms; advising on finance, analyzing costs, 
helping to shape policies.’ Opportunities to 
jualify for Governmental accounting jobs. 
portunities in private practice, as a.cost con- 
sultant or C. P. A. 


‘THE BEST ANSWER OF ALL 


‘These are facta that invite your thorough investiga: 
tion as to what LaSalle Training for this profession of 
‘many opportunities has in store for you. 

‘Complete information—a survey covering this sub- 
ject {rom different angles—is what you should have 
how, before making any final decision. You'll find it 
in this 48-page book. And it is aptly titled “The Pro- 
fession That Pays” . .. for, as the official Journal of 
Accountancy has pointed out: “If there be a pro- 
fession in which the average compensation is higher, 
itis not known to us.” So, if you really are in earnest 
‘—and willing to study seriously —fil In and mail the 
coupon for yeur copy today. Your future may le 
inside its pages! G. 1. APPROVED. + 


LASALLE extension university 


ACorrespondence Institution 
417. Dearborn St., Dept.383-H Chicago 5, llinois 
T want to see what Accountancy offers for my future. 
Pizaoe send, me your FREE 4-puge booklet, "Account 
ancy, the Profession ‘That. Pa 

about your econornical, spare t 
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STUDY at HOME 


With An Educational Institution 


Men with specialized training win higher positions, insure 
larger earnings. and are bigeer successes in business and 
public life. Opportunities NOW greater than ever before, 
Bend for our Cataios. 
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Usties Agneulture, 


ENGINEERING 


Courses In Electrical, Civil, Mechanical, Drafting, Archl- 
fectural, Steam, Aeronautical, Radio, Structural, Mining, 
Industrial, Petroleum, Marine, Chemical, Di 

bile, Refrigeration, and Alr Conditioning 


LAW 
Complete Professional Law Course includes 18 Hornbrook 
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MeKinley- Roosevelt Incorperated, 4610-AB, Bheridan 
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OR A BUSINESS OF YOUR OWN IN 


Here is an industry that offers 
tunity you could ask for. Good jobs 
—plenty of chance for advane 

of your own. 


oppor- 
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ent—a business 


And here is a school equipped in every way to 


train you for Refrigeration and Air Condit 
ing work — the largest and most com 
i America — a 


equipped school of its 
school that already has train 
men for just such opportunities. 


thousands of 


Learn Refrigeration and Air Conditioning— 
now, while the time is ripe. You don’t need any 
advanced schooling or previous experience. If 
you are at all mechanically inclined and have 
gone to high school for at least one year or have 
equivalent education, we can teach you Re- 
frigeration and Air Conditioning. Everything 
is made simple, fascinating and easy to grasp. 


WRITE FOR 
FULL DETAILS 


AUTHORIZED TO ACCEPT 
VETERANS FOR G. |. TRAINING 


mmen in Refrigeration and Air 
‘ood that Iwill be under no ob 
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BUILD a TELEVISION SET 


F you are unable to leave home 
Die ee ee resent "schoo, 
N.Y.T.L of N.J. can supply you with 
all the parts to build a television 
chassis in your own home. You will 
be supplied with 
exactly the same 
instructions and 
directions with 
which the school’s 
resident students 
are equipped, 
when they reach 
the stage in their 
training that calls 
for television set 
construction. If 
you already have 
@ sound radio 
background, with 
experience in 
building radio re- 
celvers, you will 


chotsis similor 
tubes, includ 
Ty your own 

‘ent to 


Advertisement 


To stimulate its radio and television training programs, 
this famous resident radio and television school is offering men 
interested in television this unusu 


opportunity. 


be surprised to find how much you 
can learn about television by study- 
ing the directions and building this 
set. ; 

N.Y.T.L of NJ. is one of Ameri- 
ca’s leading resident schools for 
men seeking dependable, thorough, 
up-to-the-minute training in the 
various fields of radio and television. 

The schooling offered by N.¥.T.I. 
of NJ. is particularly useful to 
those who recognize the high-earn- 
ing possibilities of technical train- 
ing in radio and television and are 
willing to tackle the class and 
laboratory work offered. 

A grammar school education 
definitely is required. Moreover, 
N.Y.T.L of N.J. requires that a 
student be earnest, sincere and 
radio-minded. Students without 
proper mathematical background 
are taught the radio and television 
mathematics and theory they need. 


A 


RIGHT in YOUR OWN HOME! 


Aconsiderable number of out-of-state students 
attend the school because of its excellent, practi- 
cal type of radio and television courses, so diffi- 
cult to get anywhere else in the world today. 
Living quarters are obtainable by single students. 
Married students are requested not to bring their 
families until they can find suitable accommoda- 
tions for them. 


Students at N.Y.TI of N.J. particularly like 
the way the school puts into practice what it 
teaches. You may actually build a 17-tube tele- 
vision chassis. You also help build as many as 7 
radio receivers of different types, a total of 75 
electronic educational devices. Class study and 
laboratory study, in the proper combination, in- 
crease interest—and your hands get as smart as 
your head. 

A.17-tube, experimental, television chassis may 
be built by all resident students of television, and 
may be Kept as their own property, if they so 
choose. 


Located in the Heart of the Radio, 
Television and Electronic Industry 


‘The New York Technical Institute of New 
Jersey is in Newark, N. J., just across the river 
from New York City (only 20 minutes from 
Broadway by subway or train), The school is 
located in the heart of America’s great radio and 
television industry. Such leading television, ra~ 
dio and electronics manufacturers as R.C.A., 
Western Electric, Du Mont, Federal, Westing- 
house and Edison are nearby. This means that 
the school offers numerous advantages, as it is 
in touch with the most recent developments. 

Highly qualified television and radio instruc- 
tors are here in abundance. Equipment is easier 
to get. Television students are offered exception- 
al advantages in this great television center. 


‘The school issues a special Bulletin 
which illustrates and describes its truly 
exceptional laboratory facilities and equip- 
ment. This Bulletin also describes classes 
that may be attended, housing conditions, 


Television—you will want to read this 
Bulletin. You can have it free, merely by 
mailing the coupon at right. 

The school will also be happy to send you 
complete information about the television 
kits and directions which are now avail- 
able to you if you desire to build your own 
television chassis at home. 

Just fill out the coupon at right and mail 
it NOW to: New York Technical Institute 
of. New Jersey, Dept. 33, 158 Market 
Street, Newark, N.J. 


1 New York Technical Institute of New Jersey, Dept. 33, ' 
costs, hours, ete. If you are interested in J 158 Merker Street, Newark, New Jersey 
! 


ADDRESS 
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Advertisement 


‘Stonderd leboretery type test pattern used for 
‘ll types of television tronemitters ond receive 
(oo con see it ot NLY.ToL. of Nd.) 


check here if you wish to receize the Special FREE Duttetin 
Gecribing the resident schoo! of the New York Fechoteal my 
netting fe fariicien, ea 


Dy Cheek here if you wish complete Information about bullding « tele- 
Tato chasse tn Jour ow hone 
7 Chee here If you are a Wat 
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REFRIGERATION 


‘AND AIR CONDITIONING Baaseltan 
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GOVERNMENT 
START 
$1,756 to $3,021 YEAR 

Veterans Get Special Preference 


MEN—WOMEN /'t 
Postoffice Clerks, Carriers 
Railway Postal Clerks 
Patrol Inspectors 


ronda isttte 


ROCHESTER 4, N.Y 


Stenographers-Typists SEs 
Many Other Jobs =  toime 
PREPARE s tig. pay 
mm y $ page 
Book describing salaries: va- 


cations, ork. ell me 
how to prepare for one of these 
/ sobs. 


Coupon 
TODAY 


J Name. 
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Wet Pan 


THEATRE 1 INSTI 


Be Wher Caer 
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WOMILLER Truss 


Write me today for FREE 
descriptive circular. Sent in plain, sealed envelope. 


FRED B. MILLER Manufacturer 
Dept.P.S. Hagerstown, Maryland. 


~ 


every day you can read glowing descriptions of 
how plastics are improving old products and 
creating interesting new ones, Men who know 
lastics, who are trained in its many phases fill che 
important, well-paying positions. You can be one 
of them. "ACT NOW 1 prepare yourself for a 
successful future in a growing industry ... and all the 
security and satisfaction that such a future brings. 
ICS EXCLUS. 


BSS G8 e CAMRLYE Cla 
est and largest plastics education- 
al organization devotes its entire 
facilities to plastics instruction 
with no time spent on other sub- 
jects. IMMEDIATE ENROLL- 
MENT can be arranged. Send for 
our interesting catalogue foday! 


‘Write Dept. PS 7-3. © 1601S, Western Avenue ® Los Angeles 6, Cali 


§E—Everything you should 
materials, designing, mold- 
ing, fabricating, laminating and testing. Acqui 
basic knowledge of plastics . .. invaluable in getting 
a fine position in this great indust 


you FUTL TO Y 
coupon below, now! Get an interesting, illustrated 
free booklet about plastics. Get complete detai 

about Plastics Institute Resident 
School, located in beautiful 
Southern California, Also. I 
about the comprehensive Plastics 
Home Training Course which 
Prepares you for a future in 
plastics while you continue your 
Present job. Clip the coupon and 
TODAY! 


Home Training Courses and Resident School APPROVED FOR VETERANS = 


ties Industries Technical Institute 
PS 7-3, 1601 S. Wes 
Gentlemen: Please send me the booklee “W. 
wwe Resident School Courses C) 
ibsolutely no obligation. 


Name ( print) 
Street (print) 


Important 
‘Armed Services now, please check. L) 


in Ave., Los Angeles 6, Calif. P#s'* 0 penny postcard 


of Plastics” and information on 
‘Home Training Courses. (I understand there 


Occupation... 


lease fill out coupon completely. If Veteran, please check. Q If in 
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in Envelope of 


FREE BOOKLET 
Send For It Today! 
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Do You Make These ‘ 
Mistakes in English? 


Qnty 8 mites dy wn Sherwin Cat's new tnretion 


Big Money for Workers 
In Home or Shop 


Bic 


or Qualify for a Well Paid Radio Job 
Make Extra Money in Spare Time While Learning 


Radio offers 


Find out about the many mor 
you. Learn how you can qualify for a good: 
ness of your own wit 

Fae book, "Your 0; 


I send you 9 kits of radio parts with which you make hun- 
dreds of interesting, fascinating tests and experiments. You 
Jearn the “why and hows” of radio first hand, by doing. Thus, 
you learn more thoroughly, faster! 


HOLLYWOOD IS A WORLD CENTER 


failo broadcasting re-telerialon-motton 
ture prodartion Pus a 


trating le 
ltterent. "count 
Flmaus course 


-y-making opportuniti 
ay jol 
mat capital. Send coupon b 
ortunities in Radio and Television, 
tells of radio's vast opportunities and 
Rapro & Tetevision Ivstrrure has been training me 
for success in Radio for over 17 years, in over 40 diffe 
ent countries, through its proven 2WAY METHOD—LE 
SONS PLUS HOME SHOP PRACTICI 


which, 
ow Houiywooo 


‘and Complete Practical Experimental Lessons 
(All kits remain your own 


MANY H.R.T.I. STUDENTS EARN MONEY 
IN SPARE TIME WHILE 


From the very start. through special “Spare Time Work Sheeta"I show 
you haw ta earn money ta spare time Dy doing good pay radi lol that 
owe in work ert neborheet. Many deny earn $810 and 
‘ore a week while learning-A mighty good way to lay the foundation for 
1 felute radia busines of our own, Reins 


[Now isthe time to start preparing for YOUR career in tie fasl-growia 
Aindattry. Take the fret siep-send coupon for my vig Tax ook today 


‘Trarision 
‘Bo wasr em st, los Anos 1a CAUF 
Send me your FREE book, “Your Opportunites in Rodio,Tele- 
vision ond Electronics” which explains your 2way training 
‘method at home, (No solexmon will call) 


SO IT NEEDS FIXING 


By S. T. CHRISTENSEN 


the “Fiz-it-Man” 


“\AJELL, I guess I'm the fellow to see, for 

I've repaired thousands of refrigerators 
(home and commercial both), vacuum cleaners, 
radios, washing machines, irons, fans, lamp: 
mangles, motors, ete. In fact, many of my cu 
tomers call me their “electrical appliance doc- 
tor." And “doctoring,” I might add has paid 
me a good substantial income for quite a few 
years. Funny, in a way, how I got started. Al- 
ways liked to tinker and by experimenting 
around I found that most electrical appliances 
had many things in common. That, regardless 
of what the appliance was used for, or who the 
manufacturer was, the basic principles were 
much the same. From fixing my own appliances 
to fixing friends’ and then for strangers at a 
fee, seems now to have been but a small step. 

What to Charge? 

At first, I let the owner decide the charge 
and, frankly, I was amazed at what I earned 
per hour. But then, when one figures what 
initial costs are involved in buying most elec- 
trical appliances, one can readily see that 
spending extra dollars for repairs is well worth 
while. Before long I was making more in my 
spare time repairing than from my regular 
job. The result . . . I went into business for 
myself. When war came, business boomed, for 
new appliances were not available. 

For a while, repair parts (needed on some 
jobs) were a little difficult to get. But that 
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situation quickly ddjusted itself and many re- 
pair parts were given the high priority rating 
of AA2. After all, we had to provide for the 
health and well-being of our civilian population. 
‘The Future Offers 

Friends ask me about my future. And, I 
think I've got a grand one. Age is no handi- 
cap in repairing. I have in my files enthusiastic 
letters from repairmen ranging in age from 
18 to 79 years. Now the war is over we are 
certain to see hundreds of new products on the 
market . . . products that the average person 
never dreamt of. These new products and our 
old appliances are all going to need at some 
time or other “fixing.” Well, I'll still be the 
fellow to do it. The field open for appliance 
repairmen is unlimited. I don't worry at all 
about too much competition, 


If You Are Ambitious 

To the contrary, I've prepared a complete 
course, chuck full of simple, easy to under- 
stand photos and drawings and written in the 
same non-technical language as this article. 
I know the course is good, because I have 
hundreds of men all over the country writing 
to me telling me how the course has helped 
swell their pockets with cash. If you too want 
to prepare now for your future, I suggest you 
read the next page and send me the handy 
coupon.” 


Advertisement 


BIG MONEY 
INDEPENDENCE 
4 PROFITABLE 

LIFETIME 

BUSINESS 

OF 
your own/ # 


LEARN 


PREPARE NOW FOR THE FUTURE 


It now employed, start your home appliance repair business NOW in your 
spare Ume and be set with a business of your own no matter what happen 
fou don't need elaborate fixtures or expensive equipment to be a successful 


repairman. Operate from your garage, basement, vacant Work 
‘as many hours as you wish—the home appliance repairman is his own boss, 
Te ta profitable occupation for on many types of repairs it ls not unl 


repairman to charge on the basis of $5.00 to $6.00 per hour. Don't gamble 
with your future—learn a trade that will always support you. Remember, 
4s long as electrical appliances are used, there will be a need for electrical 
appliance repairmen. 

If you are at all mechanically inclined—can hold and use tools—then you 
have all of the qualifications required for becoming a big money earning 
home appliance repairman. It does not matter if you have not had a great 
deal of schooling or had previous experience along these lines—WE WILL, 
TEACH YOU, Age should be no barrier—nor should any minor physical 


ee New Course Tells All 


Profusely illustrated, our new course shows you in simple, easy to under~ 
stand language and drawings how to make each repair on refrigerators, 
vacuum cleaners. washing machines, motors, etc. Explains and gives you 
a working knowledge of electricity, welding. nickel plating, etc. Shows you 
how to build the power tocis you need and how to solicit and keep business 
coming to you. Not a theory course but an honest to goodness course writ- 
ten by and used by repairmen the country over. Price of course is #0 low 
that the savings on your own household appliance repairs will quickly pay 
for it, Act now! Mail the handy coupon below today. 


-————Read What Our Students Say About Course-———~ 


Lam a mechanic for the 


T''work day times at the 
Shipvard and after 4:00 
PACT operate. from ‘mv 
ela and garage. av= 
00'to 915,00 clear 
walter Hanky 
Brockton. Mua. 
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GET STARTED TODAY— MAIL THIS COUPON 


cumisry suppLy co. 
2835 N. Central Ave., Dept. D-B001 
Chicago 34, tlinols 


Please send me free ilustrated literature about Ar 
EcbeTRICAL APPLYAL 


ce 


DOUBLE your INCOME 


IN YOUR 


SPARE TIME 


LEARN SILK SCREEN 
PROCESS 


Jealousy Guarded Trade Secrets NOW 
‘Araiable o You 
Develop « Profitable Business of 


Do you want 


to go to College? 
or to enter a Profession? 


couRSE 
mncLubes 
A COMPLETE 
AUT OF 
SUPPLIES 
RNIA SCHOOL OF SCREEN PROCESS 
P-37, 3740 Overland Blvd., Los Angeles 34, Calif. 


anywhere, you 


To. et 


Standard tera b 
‘ready completed, Mingle subjects 
terms, American Bchool, ‘Chicago, 
torn Pinish "your high ‘school 


Proftabtecarser—absor 
ied women! Thorcueh 


Many, Finish in 2 Years 


{American School, Dept. H346, Drexel Ave. at S8th St.,Chicage37 
linemen: Sead ma PREE information coreing ypecta trea 


beawcirely 
inmate ts 


fares for techalan, ides. Approved fo 
raining. S4ub your. Write for catalog. 


BLISS ELECTRICAL SCHOOL 
Takoma Ave... W “a 


THE GEM MAKER 


re 
‘Wie. Write today 
sraturecn the Get 


in a Nationally 
Known School 


thoroughly. 
Engineering course aquiy~ 
3 years’ college radio work, Approved Veteran Train 
‘Covedueational. Catalog upon request. 

iparaiso T Institute. Dept. 


iS 


“sls. |. 914 South Main. Fort Worth 4, Texas 
“MAGIC VANISHING CARD” 


Fhrow It nto the Als. Tt completely disappears: reproduce tt 
Easy to do, ‘Boe with Amazing Catslor ot 300 Tricks. 
THE MAGICIAN 
Devt. 6, 2463 Kensington Aver, Phila, 25, Pa. 
MICROSCOPES seb rKrsAccessonies 
ESCientiFic INSTRUME 
sptuten NEWEUSED Seis ou 


Bou gT SoL0 exchaniceD REPAIRED 
ind for FREE LIST. 
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This practical shop in- 


struction system gives ia You, ba thie come 
you actual experience with a ecauipment that 


Gomes with your National 


Home Radio Laboratory —part of the ‘raining at’ 'no cont, 


SHOP METHOD HOME TRAINING 


, from one of the world’s Oldest and 
MI R Largest Technical Trade Schools 


A A eg tbe coupon bem npeanny, loo an, he rien 
Pr 


Hundreds of sina 
fver tnd studion Good sound trafalng In 
this Impartant field Is abyolute:y ‘nece 
Stry. And now, National School brings 
uch training to you me matter where You 
ive or what you may be doing—not only. 
ve fundamental ‘theory but. the. actual 
tence ving aoe 


y the success of National 
jerywhere-—a system by which you study 
In“spare time—of ‘hours, even minutes practice ‘and we 


a 
SAND eee OR BURGE AS | Rectcdeaemattig chap etait 
UitrAoR Gh REAL SHOP BXPuaENCE Ed knowledge! hls tet 
Behind you Seine direct trom the seent shops 

indard radio parts for this ‘Trained Radio Men Wanted laboratories of, National, Schopla where 


nigr wich you pet to unde The man who, realy knows, modern 
dF ‘Redie is in greater demand today than 


Mpolications "are constantly 
ates ‘et er galy i, Rad ee 
ver before—tot only in Radio proper but 


‘olfers you such practical 


in bela onal hae the fee 
Soa Srantportatign. Maa i 
Eetimanications #SS0N. 

renetatin 

Buliaing SUCCESS and 

‘this a SECURITY FOR 


si 


NATIONAL TRAINING WINS BIG JOBS 


NATIONAL SCHOOLS 


‘Mail me’ FREE the books mentioned in your adi 
2 sample lesson of your course. 1 understand a0 


‘will call'on me. 


Joseph, Michel. 3 
oitge Dinas. writes: 
Saihyeed with Hationat Gala 

Tam now earning $2258 
idath as a radio eperstor and 
fechnielsn’ and. $20.8. wee 
Droud of ty National Course.” more in my shop at home:” anaes 
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| 
For Men Who are Trained in 


AUTO BODY & FENDER WORK 


Men 18to69. Want.afature with good pay, pethapsabusinessof 
font gwn later? If you are mechanically thelined, start now to 
learn to become an auto body mechanic and fenderrepair man. 
This fast growing field has great possibilities for trained men 
with experience. U.E.I. spare time, bome-stady training eom- | 
bined with actual shop practice gives you sound, basic know! 
edgooflatest, best methodssoyon may get the experience which 
may bring you big pay. Capable instructors supervise your 
‘studies and Dractice, "Course Includes acetylene weld- 
ing, spray painting, use of hand and power toals, ete. 


THOROUGH, RELIABLE TRAINING 


U.B. has trained men for new opportunity els sioce 1927 und many 
‘Maden are nrwinaking good, Auto body and fender Fepairing te oom 
‘bf the bet prodt-makers fm any pnrage orsrvice weston Life capi. 


fxlreautredss-  place forwre will 


tthow You bow éo'stare your own abep. Get 
Panes ioral bebe ‘Get the 


facts ‘without cblimation. “Writs today. 


aime PRES 


~Ttyetoran of World War Tl check here! 
cheek here for Spectal tnformation If 


FREE FACTS about BIG PAY Opportunities in 


FACTORY 
MANAGEMENT 


Now is the time to get into top pay profession of Factory 


Management. "Properly qualified ten in -demand—move 


| up'to ‘important positions of Works Managers, Production 


fanagers, Director of Personnel, General Foremen, etc, 
‘Your chance to get in on ground floor and go up’ fast, 
Lincoin's tested EXECUTIVE TRAINING service end 

by" industry will not interfere with present. job. Write 
today for FREE facts about GETTING AHEAD IN. IN: 
DUSTRY. yours at no cost or obllgauen. Just send name 
and address on postcard at once. L. 8. Vosburgh, Pres, 

LINCOLN EXTENSION INSTITUTE, 
2401 W. 75th St, Dept. 23 


INDIANA TECHNICAL COLLEGE 
B.S, degree in 27 mos. Aeronautical, Chemical, Civil, Electri- 
fal, Mechanical land ‘Radio Enginecring. 2-yr, diploma. Ale 
Conditioning, Refrigeration, Gl approved. Low rate, Exrn board, 
Demand Yor grads. Enter Sarch, June, Sept., Doc, Catalogue, 


= — PHOTOGRAPHY. 


Fun or Prone 
sTupy aT HOME. “Photokraphy offers 
ire time enjoyment. and well-paid, 
Chacinating career, Ever-inereasing. oppor 
‘success:proved ‘N.Y.1. training 
Gualifies you at home. Aiso resident 
‘courses. Details FREE! 
snow voRK ueSTTUTE OF PHOTOGAAPHT 
yt 18 West 28am York 1.8.7 (OTD) 


Become a Doctor of PSYCHOLOG 


nee 


Learn this 
Profitable 


Profession 


IN 90 DAYS 
AT HOME 


Money-Making Career Open 
to Men and Women, 18 to 50 


these 
‘Featment 
making prt 
rationally new vt ‘ 
Indepenifnee and prepares fr future, ecwity 
be completed’ tn" "t0°4 months Many’ earn 
White they Tearn. Begin ‘ywur’ tr coe 


Anatomy Charts & Booklet FRE 


Enroll now and we will nelude. at 90 extra coat, 
Ini needed supra, Fit Tours to Delp test 


fe 
tigate 
fony Charts, 33-pase 


State. 


VSM CO., Dept. €-€, Bex 920, Denver ty Coles U.S.A: 


DETE 


ou. 


ETECTIVES.. 


pW 


What Every Mason Wants 


We have “Important Masonic books for 

Blue Lodge, Chapter, Commandery, 

Scottish Rite, and Shrine. 

OUR RITUALS ARE USED THE WORLD OVER 
Send. tor tree catalog of Dooks and rituats, for Masons, 
Gai reliowe Knisnts of Pyinins, Knights of Columbus, ete 
EZRA A. COOK, Publisher, P. ©. 796, RM Chicago 90, I. 


TALI" SING Ph yw cu rade 
) @— Rao10 MICROPHONE | 
4 


EMPIRE RADIO & TELEVISION CO. ‘*>% 


#224gedtorgaven, 
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4 Career Ways toSuccess 
CHOOSE THE ONE THAT FITS YOU BEST 


APPROVED FOR TRAINING THE YOUNG MEN OF AMERICA—VETERAN AND NON-VETERAN 


PLASTICS — MAGIC WORD! WATCHMAKING— 
Flere at Plastics Tech in | A CAREER FIELD! 
Los Angeles, men are 

learning the secrets of 


watches and clocks 
need fixing. An inter- 
esting and needed 
service in the top-pay 
bracket, or start an 
independent business 
of your own. The 
AMERICAN SCHOOL, 
OF WATCHMAKING. 
offers proven training under QUALIFIED watchmaker- 
instructors. Complete information free upon request. En- 
lose coupon in envelope or paste on penny posteard, 


‘AMERICAN SCHOOL OF WATCHMAKING, 

Dept. 5-37, 8148 W. San Fernando Rd., Los Angeles 26, Cali, 
Gentlemen’ Please send me free booklet and information on 
your training. 


Name (PRINT). 


dreds of new products 
are being made of plas- 
ties ‘requiring trained 
men to develop and fab 
cate them, Plastics Tech 
Is the pioneer and leader 
in the fleld of plastics in- 
struction. Its faculty and 
Girectors are leaders in 
the industry. Write for beautiful four-color catalog today. 
No obligation. Courses available either residential or 
study at home. Mail coupon In envelope or paste on penny 
osteard. 


Name (PRINT) , 
Street Street... 
City... 

Vetoran. = Non- yes 


Residence School ......Home Study . 


\ qrSisccass gy 
‘4 eas, 


© AERONAUTICAL ENGINEERING 
© MASTER AIRCRAFT MECHANIC 


Co —— 
| APHO TECH tran 
if thorough, ‘speci 


ized,” intensive - and 
practical. It “assures 
‘ou of a profitable. 
Interesting tareer. 
dependence and finan 
ial security 

7 
rt 


BE AN AIRCRAFT 
INSTRUMENT TECHNICIAN 


More than 730,000 
trained men (CAA 
survey) will be need. 
ed. to fll important 
jobs in the Aviation 


industry in next 
years. All planes, re. 
Quire delicate instru. 
ments. There must be 
trained men to sery- 
ice. maintain and te- 
pair them: — ‘Tetra. 
ments must be right ALWAYS. AMERICAN SCHOOL OF 
AIRCRAFT INSTRUMENTS teuches men to perform this 
important, interesting and well-paid work. The worl 

future depends on more Aviation “INSTRUMENTS. Write 
today for free booklet. Send coupon in envelo 

BMERICAN ScHOOLS OF AIRCRAFT, INSTRUMENTS, 
Dept: 5-37, 8148 W. San Fernande Ré., Los Angeles 26, Calif, 


way to, 
we are preparing 
many other ambitious: 
young men for suc 
‘The next move is yours. Mall 


cess, Why not join them 


foubon today. “Approved for Veterans. ‘Early’ enroll 
ment possible. 


Name (PRINT). 


city ve States... 


wee Divetoram eee eeeeeeeeeeees Non-Voteran. 
ALL ARE MEMBERS NATIONAL COUNCIL OF TECHNICAL SCHOOLS 


SEND COUPON TODAY 


MAR. 
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KNOW PLASTICS 


To really KNOW plastics, 
here us brand new Book you 


MUST read In addition to's 
feat many_other things you 


oat, air and Water, from pe- 
frolgum, ‘bits “ot cotton” and 
‘Wood, ffom tar and mili 


fampstands, 
and thousands of other items 
Bach method clearly explained 
Together ‘with diagrams, 

How the cast plastics, the 
‘most ‘beautiful of” all plastics, 


aishes, 


is poured Into 
feslly constructed lead oF Fube 
fer moids to make all types of 
Dlastic. articles 
‘Wet strength. How ordinary 
paper. “treated” with “plastic, 
Betonies ‘amacinely strong and 
Waterproof and an be used to 
make raincoats, ate, sheets, 
pillow cases, artificial leather, etc 
last packaging process. Anything from 


fenceeis ten 
"Low pressure laminating--one of the areatest developments to 


ing is done together’ with 


come’ out ot the war By thi method: afew sheets of paper oF 
Sanvas, dipped in liquid plastic: ate’ made inte truck bodies 
Tielages, tables closets, walls,” 
sailboats that 

‘* 


Fs. and into rowboate and 
iced painting 

oyment opportunities, X 
‘the most openings, how 
nad the background need 

ber} You will find information bere not 
lahed “in any other” boak. Postpaid 


i ‘ewe 


Yor employment 


MAXIMUM TRAINING IN MINIMUM TIME 


CAL-AEROTECH TRAINING will add dollars to your pay check ll 
the ret of your life. Specalaing in AERONAUTICAL ENGINEER 
ING and MASTER AVIATION MECHANICS since 1929, Cal-Aero 
‘Tech training hs caretlly dengoed ove thing —TO MAKE 
MORE MONEY FOR YOU. Analumo: of over 6000 sue- 
‘esl graduates proves our career taining it wavarpateed 


VETERANS x pecviach coiceG nator ugha 


7 ACRO 
) INSTITUTS 


GRAND CENTRAL AIR TERMINAL 
‘GLENDALE 1, CALIFORNIA 


POPULAR 
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WANTED 


MAN WITH CAR | 


No Time Like 
Now to Get In 
McNess Business 


fon Wheels "Farmers buy 
‘can from McNess 


We Supply Capital—: 
Fee eet meters 
Hartland we spot pica to baip you 
‘siarted quick You begin maklug money fret day. 
er gg emg 


‘THE MeNESS C0., 395 Adams St,Freeport, I, 
COSTS LESS THAN GAS 


More Power, Cleaner Motor. 

Mail card for data on $17.50 

Water-injecting Carburetor. 
OCTA-GANE 

2425 E. STTH ST.» LOS ANGELES 11, CAL. 


A Penny May Bring You 
HAPPINESS! 


IN YOUR GAR 


the “AIR-BUBBLE” tan! 


fi 
plumbing, etc. Rust-proof, weight 
Yo" pounds, refill same 

ire. Complete 

chuck. filler val 
Sour" dealer or “send "$18.50, 
Hilpped postoaid in U's. 


MANY NEVER 
SUSPECT CAUSE 
OF BACKACHES 


‘This Old Treatment Often 
Brings Happy Relief 

Many sufferers relieve nagging backache quickly, once 

they” dlacover that the real eause of thelr trouble may 
red kidners. 

"The Kidneys are Nature's chief way of taking the ex- 

cess acids and waste out of the blood. "They help most 

Deople pase about 3 pints a day. 

‘When disorder of kidney function permits poisonous 
matter to remain fo Your blood, it may cause’ nagging 
Backache, rheumatic pains, leg ‘pains, loss of pep and 
energy, getting up nights, ‘swelling, Duffiness under the 
‘eyes, headaches and disziness. 

Don't waitt Ask your druggist for Doan’s Pills, a stim- 
lant diuretic, used successfully by millions for’ over 60 
Years, Don's give happy relief and will help the 10 miles 
of Kidney tubes flush’ out poisonous waste from your 
Blood. Get Doar's Pils, 


Topeka, Kensas 


‘4 


You Can Make Your Present Radio Into 
au Advanced RECEIVER Low os 
with this on 0 
Powerful New net cE 
1947 Rie 
SERIES 16° te 
AM-FM 


CHASSIS 
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SPEAKER 


Plus the Exclusive 
TRI-MAGNADYNE 
Coil System 
—the Heart of 


“THE MAGNIFICENT LINE OF BRILLIANT NEW CONSOLE 
AND TABLE MODEL RADIOS AND RADIO-PHONOGRAPHS 
The SYMPHONY GRAND SERIES 16" AM-FM 
RADIO-PHONOGRAPH CONSOLE 
with NEW AUTOMATIC 
RECORD-CHANGER 


Since 1920 


MAR. 
Your 43 


Dept. 24-G + 909 BROADWAY - CINCINNATI 2, OHIO 


$1,756 to $3,021 a Year 


(Veterans Get Special Preference) 
Get Ready Now for Next Examinations 


Railway Postal Clerks 


Rallway Pos 

employment, ‘being pald On the Brat and ffteenth of cach 
($06.84 each, 

ied, yearly to $3,400 and $3,600 1b large organiza’ 

‘Advance may be had to Chief Clerk at $5,400 4 year: 

‘Men 18 to 39. 


3 Days On—3 Days Off—Full Pay 


Ratway Postal Cie 
and have 3 days of 
thls off dt 

working. Ty 
they’ krow ol 


travel on & 
they are retired with a pension. 


E TRAVEL FOR “UNCLE cle ie, 


Clerks and Carriers now get $2.100 the first year of regular 
employment and automatically Increase $100 4 year to 
$3,100, Open to Men—-Women 19 to 00. 


Many Other Positions 


Many other positions are obtainable. Rural Carriers 
Stenoptaphers——Typlsts— Patrol Inspectors—Asaist 
tistical Clerke—ete. Those Wishing these positions 
brepare ‘at once. 


Get Free List of Positions 


Fin out the following coupon. Tear it off and mail it 
today—SNOW™ at once 

This Investment can result in your getting a big-paid 
government job, 


FRANKLIN INSTITUTE, Dept. F82, Rochester 4. N. Y. 

Rush to me, entirely free of charge (1) a full description of 1 
Free copy of itu 
nt Joh” with (3) List of U. 8 Os 


Neterant. 

‘Use This Coupon Before You Mislay Ht. Write or Print Pi 
POPULAR 

4A Science 


jay day.) Thelr pay is automatically | 


Tan SKINS,-Make U; 


Bea Tasidermist. Double your hurtin 
Yost Home. Mount Birds, Anima 


Fate oon SEES Eos 


ip FURS (© 
Wetmsh 
me Foe fee 


ERnivi ‘Dept: 3303, Omaha, Nebr 


‘Shows how to amaze your friends with chemical mag 
icy dexrbes many fancinating home experiments, 
fein of fan, Unil, adventure nd big future oppor: 


th CMEMICAL € 


PROFIT! : n Eee 


ITS" 


AND TRADE MARKS 
C.A.SNOWE CO. 


RADIOw/ELECTRICAL ENGINEERING | fi 
125 


SG Thrilling Work COLORING PHOTOS 


ETA E 


| GLASSES a 


BY MAIL 


16 Days Trial 
Write Today for Free 


Catalog. Send 
ADVANCE SPECTACLE COMPANY 
| 537 South Dearborn Street, Dept.SPF, Chicago, Illinois 


Now YOU Can Lick Any 
AUTO REPAIR JOB! 


IN LESS TIME=WITH LESS WORK 


(MoToR’s New AUTO REPAIR MANUAL 
‘shows you how to service and 
repair ANY part of ANY cart 
No auto repair job ts too tough 
when you've got MoToR's AUTO 
REPAIR MANUAL! YOU can re 

from carburetor to 
ly, easily, right! Just 
1, and. the Job 


To make such an amazing book 
ousible, the engineer-editors of 
OTOR Magazine collected and 
“proke down” 160 official factory 
shop manuals for you, spotted all 
ie vital. repair information you 
need, dove-talied it all together in~ 
to ONE handy, easy-to-understand 
book. 


‘No Other Manual Like It! 


‘This BIG book—856 pages, 84x11 
{nches, bound. in sturdy fabrie— 
brings’ you nearly 200,000 service, 
Fepalr. adjustment, replacement 
Tune-ip, facts on every. car built 
from 1935 through 1946. More th 

1000 cut-away photos, diagrams 


MoToR'’s TRUCK 


Same FREE 7-Day Offer Applies on 


High standards of repair ‘work: 


Grawings show you exactly 
WHAT. to do-and HOW to 
do it! Used by the U. 8. Arm; 
trade and technical schools 
everywhere, thousands of 
auto servicemen. 

Now YOU-without cost— 
ean see for yourself what a won- 
derbook MoTol's Auto Repair 
Manval really ts, TRY It-FPREE 
for 7 days! Learn first-hand how 
{tean pay for itself the first few 
times you use it, 


SEND NO MONEY 
7-Day Free Examination 


Just mail coupon below—without 
When the postman 


Nearly 200,000 service and repair facts 
fon all these makes: 


American 


Mercury 
850 bie pases; including 20 pages of car~ 


‘cower 
ss Over 00 charts, 
Valve Measuremen! 


and work-saver you've ever 

fen—refurn beak {87 days Sod 
nothing. Mail coupon 

Rav "Adresas MoTan Book 

‘Desk 2c, S12 

New York 22, 


‘Specifications: Prat 
Eneines; Electric, 


ie set 
Fons TRUCK REPATH MAMUAL, (De 
io "rn nd 
enh 30 

Ms Gere Twill teary Beck Doteald nT a. CF 
it $10 eash with order). : 


Print Address. 


LOANS 4 MAIL 


$50 to $300 WA HURRY 


‘CONFIDENTIAL 
Salaried people, men or women, married or sin- 
gle, loans on your own signature, or your own 
security. NO personal interview. NO co-signers 
needed. NO wage assign 


oe HOW lovely DOBHLA All-Oe 
mn CARDS | S'S ind aarti 
fer Birthdays, | Weape smart Creapondeace Notch 
‘ce each ble $1 bo 
Git Bost Pea 
Git Wraps, 


application to us...we mail the money to you. 


‘Sra mate 
fate thelr appeal, 


FREE TRIAL OFFER! 
SEXD XO MONEY. Write today fot, sample exes ap 
Bemis, Vou risk othing HARRY DOEWLA CO.. 0 
3. Fliehburs, Mas 


RUPTURED? 


Get Relief This Proven Way 


my try to worry along with trusses that gouge your 
fesh—press heavily on hips and spine—enlarge o 

fail to hold rupture? You need the Cluthe. No 
for cutting belts. Automatic adjustable pad hol 
opening—follows every body movement with instant In- 
CONVENIENT efeased support in case of strain. Cannot sllp whether at 
Just write us how much money you need ond how you wish to | work or play. Light. Waterproof. Cun be worn in 
repay .. » there's no charge oF obli Whotever your needs g FREE book. ""Adviee To Ruptured," 
for cash now of inthe future, write for your "Leona by Mail” plon, 


ONE-TUBE RADIO! 


ree, 


POWERFUL 
BINOCULARS * 


Say You Saw 
It In Popular Science 


BE FAIR TO YOUR HAIR 
Want better looking ed by falling dane 
druff, ABRUSH, the new 
electric driven scalp brush that gives your scalp a vig- 
Field Bldg, Chicago 3 orous and invigorating “workout” in just three minutes 

alates the blood supply. 
. Write today for complete information 
and money back satisfaction-guaranteed trial offer. 
Hershey Mfg. Field Building, Chicago 3, Ill, 


PoruLs 
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r 


H. T. ARMSTRONG _ 
General Manager 


YOUR JOB IS SAFE 
IF YOU HAVE 
YOUR OWN SHOP 


at ona limb, 


ago" Lece dik over by male 
NEW BOOK 


“HOW TO START YOUR 
OWN BUSINESS” 
Sent at No Extra Cost 
If You Act Promptly 
‘Ths valuable book covers, locating your 
ip, Gata eenfnas tow ta ad 
thi rire workbenches, where ae 

(oadreruse, whats tod 
He folcitors, ete sent to 


tients who 
enroll promptly 


FREE BOOKLET 
MAIL THIS COUPON 


TODAY 


START YOUR OWN 
APPLIANCE REPAIR SHOP 
Be Independent! 

at HOME in 


Leam Your Spare Time 


How To REPAIR & SERVICE 
ELECTRICAL 
APPLIANCES 


Our practical, thorough course teaches you this interesting, good- 
g business AT HOME DURING YOUR SPARE 


easy to grasp . . . and how to 
you'll want to ask. For the 

to work with his hands as w 
OPPORTUNITY today, in th 


AN INDUSTRY WITH A FUTURE 


restrictions, more than 5,000,- 


© you the answers to the questions 
who is handy with tools. and likes 


th there is 8 WIDE OPEN 


YOU CAN PAY FOR YOUR TRAINING 
WITH JUST ONE GOOD REPAIR JOB 


H. T. ARMSTRONG, General Monager, 
PACIFIC TRAINING SCHOOL, Dept. S-103 
7217 So. assoc Los Any 


r 

! . 
| Dear Sirs: Please send me, without obligation, your FREE BOOK- 
H iPad fall deta 

| 

! 

| 

| 


Name. 


Address. 


RHEUMATISM YIELDS 
TO DRUGLESS METHOD 
OF TREATMENT 


Excelsior Springs, Mo., Feb, 27—So success- 
ful has a comparatively new, drugless method 
proven for treating rheumatism and arthritis 
that an amazing new book will be sent free 


cages are ote 

to any reader of this magazine who will write ar 

— Set aed aster — 
PERE Catan) eats 


This book entitled, “Rheumatism,” fully ex- me 
plains why drugs and medicines give only PE MAKE YOUR OWN %& 


temporary relief and fail to remove the causes COSTUME JEWELRY 


of the trouble. 
SPLENDID HOBBY OR VOCATION 


The Ball Clinic, Excelsior Springs, Mo., has 
perfected a system of drugless treatment for 
theumatism and arthritis combined with the 
world famous mineral waters and baths. This 
new method of treatment is fully described 
in the book and tells how it may be possible for 
you to find freedom from rheumatism. 


You incur no obligation in sending for this 
instructive book. It may be the means of sav- 
ing you years of untold misery. For writing 
promptly, the company will also include a 
free copy of the book entitled, “Good Health, 
Life's Greatest Blessing.” Address your letter 
to The Ball Clinic, Dept. 36, Excelsior Springs, 
Mo., but be sure to write today. 


“ron Free Sample 


Say You Saw 
It In Popular Science 


AMAZING NEW =:-0:. RADIO! 


Small as a pack of cigarett 
chrome plastic cabinets. Uses new pretested war born ef 
REQUIRES NO TUBES—BATTERIES OR ELECTRIC ‘should play for yeas 


GUARANTEED TO PLAY 62.29. oor a et cr 
tne Hat home, in oes, hotels, cabins, in bed. ete: Lots of fun and ' 
SEND ONLY $1.00 = S32)jciney cesta Sina or 

Paid delivery, Complete ax shown resis tay wits sct-conteined personal phowe 
Uits“etildron will love l--arewanpe tee? ‘us exceptional Value order yours and enjoy 
ths many good Tadio’ progratss conting’ Dow't be ocinost your Puketis Sadie ameter 
anys Call fovclen orders $5:00'U B cash) 


'PAKETTE ELECTRIC COMPANY Department PS-3 Kearney, Nebraska 
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WAR BARGAINS in LENSES and PRISMS 


Assemble Your Own Binoculars! 
Complete Optics! Complete Metal Parts! 


Save More Than ¥4 Regular Cost 


ARMY’S 7x50 
BINOCULARS 


jets of Optics and Metal 
for, "the Army's) Moi 


‘supoly, Full 
Piast of Met 


Frying Case is included 


138.00 ret 

or apeyee 
Seri Ft ute conan fe Te ne a 
Siete araartans ie as as 
BEE Stoaan 7x 50 opter....-. 498.0 Pena 
Worf i yo buy Guth Beier Opi ah Bn 
ett Hae foe ps Rec i feakt Rass 
trator Ts Weed ental ac ey 


tltonce or you order Connet be Fil 


ARMY’S 6x30 BINOCULARS 


ad 
Model, M3 je not waierproat, Limit—-1" Set to a Cus 
Yomer on all Sets ahown below. 


flection Conting. ‘Metal Barts are 
ll completely finished, Hig machining fee 
ry hinged and covered. Complete aasem- 


Blo — 30.00 Pestoald, 
lus $8.00 tax—Total—$48.00 oe 

EOMPLETE Price & METAL PARTS—Modal M-2, § x 30 
Sinocularae Tae Optics inthis wperfect or ears 
perect,, Puiams, Raves new. low "reflection “contin. Pact 
Rlouncea "iva ‘Piece and “Objective wembley ng, coe 


etal Parte are porte. new, ready for assembly” When fa 
{shed, this ‘will look lke a regular factory job, except = name 
Ban been fied off cover plate. No machining required. Bod= 

factory hinged anid covered 
eRe cesseses ++ $28.00 Postpaid, 


METAL PARTS ONLY—Model M-13A1, 6 x 20 
No Optics, Same Metal Parts as 

Stock #aa2-N—6 x 30 Metal Parts. 
METAL PARTS ONLY—Model M-: 
Optics. Some machining on these 
fon hinged and ‘ria Shit ho 
thera. Prism Shelv 


6 30 Binoculars. Xo 
iota ‘Parts required. Bod- 


Stock #033-N—0 x 30 
METAL PARTS ONLY—Model M-3, 6 x 20 Binoculars. No 
Optles. All parts you ‘need. You must do machining on mort 
ris, but not all. No body covering materia 
jock #834-N—0 x 30 Metal Parts '$8.00 Postoaid 
OPTICS FOR 6 x 30 BINOCULARS (No Metal Parts.) Slight 
conde, Cemented but not costed, 
Stock #8123-No = «$10.00 Postosia 
SAME OPTICS AS ABOVE (6 x 30), but conte. 
‘Stock 25124-N OTS12.78 Postoaid 
11 you buy both the Binocolar Optics and the " 
chase becomes subject To 20% Federal Excise 


Optics and Metal Parts ars Available for, Monoculars (Vs 9 
iar}. For Complete Details, Write for Bulletin =15-N. 


SATISFACTION GUARANTEED 


YOU CAN EASILY MAKE 
Telescopes, 


Betsey ayultne erect ethtion out to egeee of pens 
or ae ed 


bene oo eck 
$2.00 Postpaid 


Mounep RELinen reueacore EYE PiEGE Pera cnt 
Soar mae SP Sait int 
SSE: sais motel 
oryicat een mt,» Way Sst evi 
a a as 
Uae eden an Sc 


‘51.98 Postpaid 


16 MM. PROJECTOR CONDENSING LENSES—Consiats of 
Sengenaine Lagaes with combined FL werent ss 
Stock =4026-N ‘$100’ Postpaid 
POLARIZING VARIABLE DENSITY ATTACHMENT FOR 7 x 50 
SINOCULAMS—An amazingly elective unit for ‘controlling 
Smount of light Feaching your ‘eves. Cuts down glare in, 

She eye cups of ‘American-made 7 x 86 Blsocdlars, Govt, 
$830 each: = 


+ $2.00 Postpaid 
‘You Need to Bulld your 
capa! No Mounts, Has wide eld of views 

‘$7.25 Postpaid 
BATTERY COMMANDER'S PERISCOPE With Tri Powor 
Ra nts ‘Excellent. condition 


AIR FORCES GUN SIGHT 


With Polarizing Variable Density Attachment 


Can be used ax Slide Viewer, 
for take it apart and you ‘cal 

# Polariting Varite Dene 
ty. Attachment, Mt 
aoe 


‘Bead d” Buch The Poin 
feat alone is 
the be 


ilters mounted 
Randle which ror 


‘Stock £908-N $5.00 Postpaid 
Same Unit Without 
Polarising Attachment 
‘Stock #916-N $2.50 Postpaid 


BOMBER SioNTING STATION—~A double end Periscope Type 
Instrument -of highest ‘precision: rand new and in vperfect 
Sondition,¢f. tall shipping et, 300 10s” Grit coat §8.850 
‘Gonsists of nmumeroda Leqaes, Prisms, Mirrors. Gears, Motors, 
Siete Parts nad Electrical Gudecte 

Stock #914.0 a 

FANK PRISMS 90-45-45 d 
Fround and polished 
‘Stock £3004-N Siivered Prism (new & perfect) $2.00 Postpaid 
Steck 23005-M Plain Priam (new & perfect) . $2.00 Postpald 


150.00 F.0.8., Okiahoma 
‘bt4? long. 2%" wide, finely 


We hove literally millions of wor surplus le 
weie" Si" porgain’ pices." Write for Catolog 'N'—Sent Freel 


Order by Stock No. 


EDMUND SALVAGE CO., P. 0. Audubon, New Jersey 


MAR, 
v9.47 49 


G&E EQUIPMENT SUPPLY CO. 


N. SANGAM 


CHICAGO 22, 1LL 


Rectal Troubles 
Why Neglect May Lead To ne Ailments 


LIVER & KIDNEY 
DISTURBANC! 


af ROE F 
gore 


ad lat 
2. Thornton sor Citnic, Suite 349, 926 


Kansas City, Me 


New! Vian at Use dnvention 


Save Money! 
Save veel 


SURPLUS 
12 Ibs. RADIO PARTS 


$2.00 


y smal pt i Z 
ELECTRONIC "PARTS, Tne. Z 


$$$ CASH $$$ 


ate Acti 
N-WEST CORP. 
Bridger 


makes False Teeth TIGHT 


Makes loose dental plates it 
snugly and comfor 
LASTS for MONTHS! 


tor. Civ 
ing detatled’ stud) 
fofevery part of the 
body: 
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” WHICH OF THESE Cfjéacestendtiey 
"INTERESTS Za MOST? 


© Today, choose the job you want—and prepare for it. Or if you are already 
engaged in the work you like best, start training now for quicker promotion. 
Acquire the knowledge that will help you to get ahead faster, make more money 
and have greater security. 


American School, founded in 1897 as an educational institution not for profit, can 
tale you to reach your goal 
just as it has helped others 
Preeeareuemercemeemm™ CHECK, CLIP AND MAIL COUPON NOW 
Check the coupon at right, 
add your name and address 6 
and mail it at once. The we tne butiecs cecanaen ond PR 
school will send you detailson § (rLastics exon 
its training plan and outline of iia 
. study prepared by specialists. 


There is no charge, no obliga- 
tion, so send the coupon 
immediately. 


AMERICAN SCHOOL 


tion ‘Drafting 
Bosinens Management () Railway Training 


Occupation 


WN 
¢ TEACH ER! 
sa gre elearning music this shortscut, Print 
; icture way, right at home. You learn to play by playing 
real tunes by note with the very frst lesson. 
No lengthy, baffling ¢ 
ning to play becomes 
ple ‘melodies 
r and Pictore Sample which explain 
of Music, 83 Brunswick Bldg., New York 10, N. ¥. 
‘Actual name on request. Picture by professional model. 
FREE! Print and Pictu 
1 U. 8. School of Musie, 63 Brunswick Bi: 
7 Tam interested In mutle study, particulatiy In the 
fee, Indlrsteg ign Enon eee fo 
H i eee ne =| 
PLAYS ON RADIO. . eed Gran Charinat 
rams like this Fevor Banlo Yrombane 
“As a proud student I aa Laaohs I Other instruments. | 
can't keep from telling explain everything I 
ey cascn lig thet Follow the dotted lines from the | 
Position playing from notes to the piano keyboard and | 
KTHS every morning” before you know it you're play- | 
*J. 8. Heavener, Okla. 
WAR, 
ts Neue St 


MANLY Wakes cc cacy 
———_> 


0 INSTALL AND REPAIR 
PLUMBING SYSTEMS 


fon ‘sad Repair a 
shows how todo your wa work 


or earn big money working. for MILWAUKEE 


Pernow. ae SCHODL oF ENGINEERING 
Teta, hee Srl of Ecalecis 
‘Thain iixtures, "venta, dralng 
is des 
Salita dae see 


or Veteran Train 
Here are books it will pay you to own. amen iamal © memes 
No. 2. Me Cooling and Air Conditioning 133680. MICHIGAN, CHICAGO'S. TLL. 


iis, ae Ree | MAR COT KEY MACHINE 


ext 
Fy we 


No. 9. Refrigeration Service Manual. 317 pages. 148 ittust. | tmmeciate “stig sbedasteh 
Sloth Suis saco0 Saves *Sfoumted on Catnctaecne's 62.30 
No. 4. Cyclopedia of Radio and, Electronics, (13th Edition) Book on Modern 


FOa"Pones. “Sod iiust. Cloth $6.00 
All Drake’s Books Sold on @ Money-Back Guorantee 


“USE THE COUPON ... MAIL TODAY-——— 


‘Auta Code Bock an 
102 Des. Poplar Key Bi 
Set Key Ellen Toole, 
‘Springs, ‘Thimble. 


»N Y/ 


YOUR SPARE TIME. 


1 gencen powtpaus 
1 B senate Bema 


F 

Bin OFF 

oat Zi 
| 


MY DOBE TRAINING ) 
WAS ALL PRACTICAL 
EXPERIENCE! } 


TWILL TRAIN YOU 7 
AT HOME UATIL © 
ay YOUGETA ap 


=~ GOOD PAY JOB! 


y 


V40n G09SHOSTSHV 


EYE-GLASSES by MAIL NEW 


‘Send NoMoney! 


Phe te for draptament 


———as fe Low 
ieoorrararer OK SY prs 


HIGH BLOOD PRESSU 


, ‘A DANGER SIGNAL 
i red with Hardening of 
SF ERT leer BA | 
| same Age. ! ‘nearly a quarter of a century. 
tact | nd for FREE Blood Pressure Book today. ‘No 
I cur nee || alieations. 


Ball’ Clinic, Dept.36-A, Excelsior Springs, Mo. 
POPULAR 
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~ 


LEARN QUICKLY AND THOROUGHLY 
ATES MOST ADVANCED METHODS 


tion to students, Living quarters arranged for if desired. 


fer you graduate ... Lack of money need pot hold you 
‘wlil'enance your irsining. Pay later in small monthly 


payment 


MICHIGAN TECHNICAL INSTITUTE Dept. $-3 
'2281 W. Fort St., Detroit 16, Michigan 


1 Send me catalog and complete inf 
Diem 2 Gt. Send sper 


Dept. 5-3 2281 W. Fort St,, Detroit 16, Mich. ca. 


OVED FOR TRAINING UNDER GI BILE wae 


ADDRESS. 


omy. STATE 
MAIL COUPON TODAY! 


cea tr Gre ope Amirs east 
gaits Semis fre dea ema 
gta nny 


ible practices as Voentional and Paral 
‘Gountelors, Personality Teachers, and lecture 


mene san fe. 
Over, Address Ark @. AcTsy 126, Moet, 


oes 53 


re 
"it shana mPa vise | [Be A MASTER PLUMBER 
How to Make Farn$15To $50 ADay 


Money by Mail 


Enlarged to 640 pages, 15th edition 
pater geet fee, Pema 


EARN IN30 WEEKS raat sae 


Get Started in Radio 
TEN “HOW-TO-DO-IT" BOOKS 


CHOW PUPS fat 


PED 
eu th Youn 


“How to Make Money 
With aes Cartoons” 


A book everyone wh draw should have, It Is free; 
te ebligerions. Simply eddres 

CARTOONISTS’ EXCHANGE 
Dest. 1443-0 Pleasant Hill, Ohio 


ANY BOOK IN PRINT 

AIR BENJAMIN AIR Date tyne fy, erm, 
RIFLES PISTOLS ome sri a 
ARE AVAILABLE aay wa 


SEND FOR FREE FOLDER OF LATEST MODELS TODAY 


course. in literature, 
109.060 book lovers: Free 


CLARKSON PUBLISHING COMPANY 
Dept. PS-a73, 1287 Se. Wabash Aver Cnicago, I, 


COMPLETE... 
AVAILABLE NOW 
IMMEDIATE 


DYNAMIC WELDER CO, 13 East 23rd Stow, Chicego 16, li 
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MORE THAN 10,000 TECHNICAL WORDS! 


TRAIN NOW 


FOR A 


WELL PAID JOB 


IN POST-WAR AVIATION!! 
AIRCRAFT 


INSTRUMENT MEN 


REFRIGERATION 
ano AIR-CONDITIONING 


SEND ONLY $1. 


FREE? 32-pace iiustratep 
BOOKLET ABOUT WORLD'S MOST 
FASCINATING HOBBY 


"or You.” Send ts 
= your name and address TODAY! 
MODEL RAILROADER MAGAZINE 
DEPT. 723-C @ MILWAUKEE 3, WISCONSIN 


Branches 


bi 
in both ae ee Industry 


Automobile industry making 
Jost time! There may never again be such opportuni 
hea ‘who tof Jobs or business of thelr own 
n ground’ oor aud go up fast! Yer-POR MEN WHO 
FAST, THINGS CAN HAPPEN FAST! 


TRAIN ON AC1UAL EQUIPMENT 


‘Aimy. Same. 
UTATION AND PLAC 
YOU ARE 1 
505 OR SETTING UP YOUR OWN 
AUTOMOTIVE 
MECHANICS 
cticay shop training on 


Pr 
aul (ype of equipment, Auto: 
sechanice needed 10 


for 


Dir. of Commereal Trades Yas 


FREE tac tc, 


Pp Ls 


solve tough math 


lems-easily! 
problem: cas ly fl 


Slide Rule x7 contuse the new 


Bruning slide rule with ordinary wood and 
plastic rules! This new 5-inch is all-plastic 
‘construction. Unaffected by weather condi- 
tions, it won't warp, stick or bind—stays 
accurate always! 


BUILT FOR FAST, SMOOTH WORK! 


Do You STILL 
CHANGE 
OTOR OIL?? 


Molded in, high prevision-aradu- 
‘ations will ‘not ose. visibility 
igh use—ean’t rub off. In 


on live you ean borrow BY 
WAIL $20.00 to $300.00 this 
‘easy quick confidential way. 


TRICITY 


L ELECTRONICS 
How! 


READY IN FEW WEEKS 


LEC 


& IMDUSTRIA 


Rena wie 
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MIRACULOUS OPTICAL GYROSCOPE! 


The Famous Mark 18 Gyro-sight... 


New—Ready to Run—For Onl: $472957 
semanas ‘CEs sarocer ooces geet acne 


of applied Phiysics. Its breathtaking ingenuity fas- 
ccinates every engtocer who sces it 1 WORKS! Operate 
this inspired. aircraft gunsight that measures ant 
‘computes gutomatically--see how sheer designing 
genius made gear trains and ampliGers unnecessary. 
GYRO UNIT COMES OUT easily with all wires intact. 
Remove it and sce how tiny ball-bearing moto 


only 1/100 amp. AC or DC (no 3-phase or 
400° stufl!) You'll marvel at the precision-bal 
anced ayro, its beautiful yoke and special bearing 
Demonstrate how GYRO. MAINTAINS FIXED POS 
y TION'IN SPACE, and this one has + hand feured 
Bolt Speed’? Eneraizin 6 clectromaxnets with DC will 
show erection rate or compute lead and deflections 
Light ub the twin prosecton syteme and tee both 
images fuse into one. One fxed, one 10% 
Yartable, demonstrate’ virwel imaces TWO Sure 
ACHROMATS ta threaded Drass celle: cemented di 
fets2” dia, Tie etl. tented perfect for tel 
obi “yates ice iatractions,)'5 Bresiyon 
Seve surface fats, aluminized, ine 2 ‘ke: 
flecting glass, sun. Alter” Two 22v lamps in door. 
Shaneeable if another voltae is desired. no rewiriaa: 
Two reticles, elass enclosed Stainless ‘cents. PLAS: 
Tie GEL CELL DEMYORATOR with tell-tale colored 
Bilica gel.” Die-cast aluminum” case. HERMETICALLY 
SEALED. 34° cable, 10 coded wires. Detatled i 
fon sheets. Detachable recoil shoe 


Elegant padded cover for complete unit 
Original package. Cost Nave hundreds of dollark, 
What © Buy at Only $12.95. Send check or money 
Order, no CO... Siib. wt. 13 Ibs. Express Collect, 


COLUMBO TRADING CO., Inc. 
304 Conal street, Mew, York '}3, N.Y. 


ALL MANUFACTURERS! 
signin sega ee ied a) 3.98 

a oe: (> 0A 
Locksmithing 


AND KEY MAKING 


Now Made Easy! 


Pa aA \ 
<< ing New KLIK-RITE 
Pec STATURE BALL PEN 
¢,i2 BUD GUARANTEED to Write for 


12 taller than my father Years Without Refi 
why you are short send Name in 23K Gold FREE 


Of this remarkable book 
Aree! BALL PEN! Werks and perform 
Sesctlyiehghent:peed pe 


Say You Saw re Sept 


hd It In Popular Science patel forenl 


Tare 254 a 
Sepneoeat gel 


‘Ghancial future Weite today tor free’ peticlars 
PLASTEX PRODUCTS, 711 Laguna St., 


| ati KLIK-RITE PEN CO., Dept. E-70 
Sen Fronclsco, Cali. é 


215 W. Ontario Street, Chicago 10, I, 


PLAY PIANO IN 1 HOUR 


NEW INVENTION 
CHORD SLIDE DEVICE 


ee 


THE ONLY DOWN-DRAFT CHIMNEY-ACTION. LIGHTER 


MADE, DESIGNED EXCLUSIVELY FOR PIPE SMOKERS. ALAS Syears scpoot Sonic 


1 


| Brie ten Somes 3, Oia | 
Drank cgurve Tor 2,00°bus ©.0.D, (83,00 econe, 
| Rose She | 
| ame all 
L.ADDRESS. | 


© WiNDPROOF 
UGHTWaGHT 
© LARGE FLAME 


NORTHWESTERN secyrtona sre 


MEM AND WOMEN EARN BIG PAY!! 
Your opportunity. ts Learn the NORTHWESTERN 
¥ay from skilleg, highly trained Instructors, 


co st every 20 
ip the heart of the Land @ tak 
Dont let” this opportunity pass 
p. RR up to youl wie for tre facts 


16-A, 2968 Jessamine St, Cintl. 25, Ohio 
* 


Gov’ rT gons! & 


Columbian Correspondence College, Dept. 57, Washington 2, D.C. = 
INT ‘ICTORY OFFER! _ SHEET METAL vo'he 


Bivé., Ridgefield, Ne de 


“EASY INVENTION 


PL 


Teepewel aan ‘holds. month's 
‘MON yA TRIAL 


puta, $e 
biit St'98 phar COD. tse 
Fetarn for ai fend (Send 
it.) (Dealers Ces write for peices, Saco) 
"HENRY SENNE & CO., Dept. 48-6 
500 N. State St. Chicage 18, 


ELECTRIC HEATING ELEMENT 


lux to the break, turn on the 
‘done and your appliance is ready 


Ptttitit tty 


ees 


MUFFLERS 
STEELS and ALUMINUMS 


wi he motorboat t 
Steels $530, Al 


DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 S. WESTERN AVE, LOS ANGELES 44, CALIF. 


KU-KUL-O-GRAPH SELF-DESIGNER 


Fascinat 


everyone. A simple mechanical device for auto- 
drawing innumerable varietya of 
Feproduce any. ‘num: 
nit creates.” Used: by artista, 


for ally’ In attractive box. only. $1-75. postpatd 
money ‘order. 


NELSON | 


“pom ehgi a w moe 


ss MARED AE OUT.PE, MOLTO 2, CaL 


Now! The ONE-UNIT 


HEARING AID 


Thousands Have Waited For 


THE NEW ONE UNIT 


Bel MONO-PAC 


THIS IS 
ALL YOU 
WEAR 


NO SEPARATE 
BATTERY PACK 


NO DANGLING BATTERY CORDS. 
The w BELTONE 


whispers! Get helpful fact 
bout this new “MIRACLE” 
din valuable FREE book 
about deafness, 
BELTONE HEARING AID CO. 


Dept. PS-73 
1450 W. 19th St., Chicago 


FREE BOOKLET 


sone Hearing Ald C2, 


i73,3850 W. 


= 


r--" 
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Treasure it 
Forever 


New BEAUTIATOR Electrical 
Manicurist Saves Manicuring 


Bills . . . Relieves Nail Ailments 


NOW -~ she can give herself a professional manicure 
at home. in justa few minutes. The BEAUTIATOR 
it a precision-made Electrical Manicurist used 
thousands of Beauty Shops. Now 
Five scientifically designed artac 
curing of both hands as simple as ABC. [es samul 
jon aids hngertip cireulation .. helps relieve 
its ler cuticle and other pal 
FOR TTSELE IN 6 Mt 


Say You Saw 
It In Popular Science 


MONEY 
ON ALL 
STANDARD 
BRAND 


LUCKIES — CHESTERFIELDS 

CAMELS — PHILIP MORRIS 

OLD GOLDS — PALL MALL 
and others 


TO ANY PART IN U. 5. 0R ABROAD ON QUANG SS 
RECEIPT OF CHECK OR MONEY ORDER 


PERFECT ARRIVAL GUARANTEED! 


Minimum 3 Cartons + Include Postage and Insurance os fol- 

ows: Within 150 Miles * For 3 Cartons 15¢ * Add 1¢ for each 

‘odditional carton * Distant Orders Require Extra Postoge. 
WE CARRY A COMPLETE LINE OF POPULAR 


BRANDS OF CIGARS—Write for Price List 
Prices subject to change without novice 


‘OUR 28th YR. + 100,000 SATISFIED CUSTOMERS 
ILVER ROD SALE 
DEPT. A, JERSEY CITY 6, N. J. 


nb 
"STRIPTEASE NECKT/E 
war GLOWS 

IN THE DARK 


ding new STRIP- 
ECKTIE ig the latest 
Page from coast to coast! Spec 
tacular new novelty’ tle ereation for 
ind the distinetive a 
‘easps of sheer” wonder, 
tion the ‘iret time Fou 
‘imart, handsome tle 
Forshee beauty and 
vod lookn, by" 
of light Revealed tor 


hat ie 
‘lortous goade 


‘today and if you don't agree 

‘outstanding new neektle sensation 
ia the mont exciting ‘ie youve 
‘ever soenit costa You absclutely 
othing 


SEND NO MONEY— 
Special Introductory Offer 


or ee 
sits) send your name and addreny, rex 

week. 
Rise si:04 (9 tor 84-70) lus pomage 


‘and keep, 10 dave, 11 1B that timo 
You arent enriied and. delighted, 

fara for money back Without ques: 
mar Write to 


BEA BUILDING 
CONTRACTOR 


WITH AMAZING 
NEW MAGIC DICE 


ne 7941S. Husted SL, Dept. RR253, Chicago 20, i 


~ 


How to equal the PHENOMENAL PHYSIQUE of 


ALAN STEPHAN, 


official Mr. America! 


’ Trade 5 minutes’ reading time for New Vigor- Strength: Vitality 


ALAN STEPHAN official winner 
of the National A.A.U. Title, “Mr. 
America” —has received thousands 
of letters from all parts of the world, 
asking for the secrets of his phe- 


nomenal physical development. 
His new course in Physical Perfec- 
tion is his answer to those who are 
not satisfied with existing, ordinary 
systems of physical culture. 


70 Additional Pounds of Muscie the First Year! 
Beat ‘Developed A 
inte. ‘Tierelg nothing nthe ‘orimagl 


about his title of “Mr. America, 
Peted on a national 


offers you every 
secret of his easy-to-follow training sy tens, 


sare 


EEE | 


pPlrn time cle 


New Low Prices, new masked prime stock, cle 
gh 

“ia? wat 

‘and postage Any 

joney” Over tor 


kl Mi Comper 


See add 10%, tor pack 
blace, U.8.A “ainimum ‘order’ 45.0. ‘end 


PLASTIC SUPPLY CO., 2618 St. Louis Ave., St. Louis 6, Mo. 


SANBORN 


DOG WHISTLE NO. 1-G 


Natural Alternating Two Tone Dog Call, Also Human Mailing Call 
FACTORY TESTED AT 1 MILE—Pliched just below innect interferance tones scientific oree 
Slonsmade “instrument turned. tom special aluminum allay: Bogs respond without speck 
Uaining: All calla personalized by blower. See your dealer or order direct. 
SANBORN PRODUCTS Co. Ox 132 MENTOR, OHIO 


INODWV you can get 
HOT WATER: 


QUICKLY .. . ANYWHERE . . . ANYTIME 


with this New ELECTRIC WATER HEATER 


GUARANTEED 
Practical! Economical! 


1G light socket and place the HEATER unit 

Bretiy lathe water’. and PRESTO ina few minutes you 

ae ast rill have ail ie water you want for any convenient 

yurpoee. most economical HURRY ORDER NOW — 

SUPPLY LIMITED ONLY 2 To A CUSTOMENT MAKES AN IDEAL HOUSE GIFT. Toot 
-—Pay postman only $48 each plus postage on deli ory. Or enclose 
SEND NO MONEY ice tiicrmmtaldceivey Smicinmteciominines tet § mgs 
Goiighted, return in 0 days for refund. Factory gearantecd i'year Immediate Delwery Now! a8 
moz_AMERICAN MERCHANDISING CO., Inc., 12 Adams Ave., Montgomery 4, Ala., Dept. PS.W.H47 meas "0 OEE 
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MECHANICS TOOL CHEST 
TS HOLD! 


SURPLUSEx=s 


AND HUNDREDS OF OTHER 


BARGAINS 


(Cae THESCOPING BAIT ond FLY ROD 
ork 


EXPERIMENTER 
ASSORT. KIT 


DECORATIVE 
CHROME STRIPS 


1.79 


TOL BELTS 


BIG ILLUSTRATED CATALOG FREE | 


5 Dept. PS347 
509 So. State St. 
CHICAGO 5, ILL. 
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Classified Ads only 60¢ per word per insertion, payable in advance. Minimum ad 10 words. To be included 


in Apel inte, Copy should bein er office by Fabs 36. Ap ano on tle Apel 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 10 
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aes, Gee eee ere eed 
eg peers SP 


BEATINGS: enigma saute ne 
‘stant starting: positive sparking. smooth 
formance, veilminate’ costly tune-ups 
plere $5.95. State car, model-year 

3 casi 


ied ‘customizing. beautifying, restyling 


ete, $52. Almquist Engineering, 447 (L) me, Industri side Terr., Lynn. 

Sit Seed! Beatle at $SSSachutets 

10 SUPERIGNITIONITER #550 Atoms | NEW eiee patty ai, cam Bias, Tite 
S558, | torn. “Hammond, Ynalena, 7 __ 


‘starting. pep mileage. BG REPO, 
Bast 3 


Versions, 
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as 955% planed croatia 
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DUAL Carburetors it any 
paints. $1.00, Corberatt, 86° itaxw 
Rochester tie 8. ¥. 


peeiy Mideet_ track racer fom 

‘aslo? parta! Plas, specifications, cou 

aufuction ntormation’ '3100,. Motor’ Sup 
1683, Toleda, Oho. 
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Ganuda, and overseas) 
2s. Wausau, Wi 
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f Motors 
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RACING On 
iit equipment 
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wtoreratt, Adin Great Northers | 
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orm: | 
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iiSsirated handbook 
2$e" Bl ist Darwin priced seed motors 


325 BRIGGS Motors Cheap Send Dine, 
‘baco. 12s “Shuman,” "Camden, Ne 
rae 


MOTORCYCLE Paris, New m 
Oa arn ee 


eet cats, racers ete 


Fae" by Firat’ Class 
mau) 
‘Onis 


‘aldet Motors’ Directory, “Auiens, 


B AVIATION 
VERERANG, Plight training cnger 
ing the 


PROPELLERS —ijustra 


type, ines Lor ices 
Airiner'$blage, nito 3 bis 


Tse theee! aaa tho 
ff otter sensational nirpi 
Somme nse sieasy te repair 


National,” Box” 1602-8," ‘Toledo, 


‘etal, outa: 
4918-6, Cottage Grove, Chiteate 1. 


FLUORESCENT tubes burned out? You 
ican relight and use indefinitely. Come 
ete Instructions $1.00, Wallinglord, 121 


‘Burftagton “ave, ia 

ELECTRIC Motors 1/6 H.P. 1735 RPI 
1g alts, bail bearings #899. Plenge, 

uit hls ‘riee, Bioas'ba New York 


rea, £ 
rita, Seth Bettis, eudk: | ORNUINE Mois Sot pari ‘Amaco ce 
resnaniii Fr eae: | Caniug catch, Wubiel fe ere A 
elie ong visto. aR No, We | Aes tag ctw, 
‘oro pur fo, aT say” pad Toc 
islaradettn, hace 

vulcat "Ra aed Par nategts” Att 
itera 35h BE ae Coca 

HiSTO: ied oc eransn Maalctorere 
Ones ia wri a nea oe 

ghEnta i ‘Aadlon Berkey Cale 


fornin 

‘TIRES—Glightly wed, all popular sties tor 
fara and trucks, Write fer complete ist 

wsigvest Tire Co., 2013 Locust, Bt. 


BoM. (Dept 


Secon Co. al W'Strreli Aves Chicago 


Ne areal s Gnas 
Box 663, Decoit 31, Sich. 


DikenSersicrel 
Boe cstiet, eledo, 


fives, etc. Associated, 
‘onto 


ARGAIN! ¥ Ah ae 
‘ponte 
na 


New small 


motors many usen Price ony 31. 
ald. 


“nll Labs, 338° E. 04th St, 


SOLENOID assortment, 118. volts, 6 
Cereiee Weis pouis, 9440 Postpaid 
wischer’ Laboratories, 1120 ‘Nort, MoUue, 
Chicawo 39, 1 
MOTORS. “Toasters. Fans,” Radics, Pres 
Sure “Cookers itons. ee Jeannette 
piectric, 180 West dara ‘Streel, "NYC. 
Mek. ¥. 
OfL Burners, Motors, Pumps, CiFeulatory, 
Convectors: Evpeatiers and Distrinuta 
of building’ materials. List pour needs 
Sun us Bruce Industries S101 NY" 
ELEGTRIC fan aggeblies, Make Joar own, 
“Fea iiseman, 435 East Jefferson, Spring 


oa ia Brass Shell Sample Soe, mogwe 
ford sets, Quantity aise 
(Pcktaiog 102. “Gearon 4348 


‘NEON Business Signa General Sales Serv 
Teen Box 1000, Rosell, New Mexico, 


140 WELDING, SOLDERING 
BUILD Small, medium. or large DG OF AG 


Seemed Plane ai 0, 'cacn,” Welders 
club, WB-3432, Chicaro 3 


ser, 
‘dial-control, 3 hests, 60 ampe.. 110 volts 
Fae, pane gue cee nara 
339150, Also ~Super-Welder"™, 110 

Volts, devie-4u0'05, Gave'2., send check, 
Or Grder e.g.d. Dealers wanted, liberal 
Proportion” Super-Weider Mis, Co, 29 


Both St, New ork 


plus materials. Met Exchange, 423 Ca 
‘bal’ Street. New York. 
DRILL Grinder for twist drills 42.95. See 
‘ad on page ZL 
a BATTERIES, 
GENERATORS, ETC. 


* Galgury, Canada. 

‘FIER iustrated hterature Ni 
ears “au 

110 ‘Voit ligiting 

AM ites "43500 pwards “iltamn’ Coss: 

Dany, Box 4100, Porttand 8. Orewon. 


$47, 
Jenstin” 25 
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AI CONDEFIONING & 
HEATING 


‘TASS Oil Furnaces, Conversion burners, 


ig Sane wcee eet 
ase male at dt 
LOWERS, airconditioning units, "gaa 
SEE oe a ata onl 
iat Se tee pace 
Eee ate at Be 
Sie 

oo ACI, TOOTS 

eel 


‘Tuo ic. 
fro, MHD, Deer Park, 


i BOATS, OUTBOARD 
MOTORS, ETC. 


at, fo shape boat, patterns. 
Me itusteated 


fe. Buud "Boats" book. 
Bout Blueprint Go. Dest, 4:77, Cievelans 


‘Tierature,” Play-acks 


VMARINE conversions Tor Ford and Jeep 
‘engines. Catalog be. ‘Leama Mana 


WAR Surplus, Machines, Tools, ete, Free 

WAterature. wayne Engincerine. Green: 
le 2" Oni. 

FLEXIBLE Cables for grinders. Make your 
Town abate cheap, ifustea‘ion Ha Taste 
fp ag gantpatd $108, each. Stanters, 


TANS, Stalls Sialaier Stee,» 


street 40 be 
ideal for" it compressor, 


us" bargain at never-again price of 
"fob Ireland. and Vice, 48" Chedel 
lace, Auburn, NY. 


mailwaukee 1 


KAYAK Bi 
Tose 20e 


ec *a5e Sith cum Roa 


Sp i ioe io Tal 16) pew and wed FORE 


Minnesota. 
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eT 
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9 Carbines, Heike, Wenon 
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36 FIELD GLASSES, 
TELESCOPES, ETC. 


Sraume Porm. Pe Be ae 


3 for free catalog oF 
‘Telescopes, “Muetoscopes, 
prowasease Gompang'24 West 4th Street, 


REFLECTING Telescope, complete 310" 
‘diameier. equatorially “mounted.” View 
planets: ara $198. Write Bkyncope Co, 


“MODERNIZE Your 


for x30 binoculs 
imited "quantity. Yor. $1 00, Ro 
ca West Broadway. “New Yorke 1, NY: 


ig telescope catalo€ 
Toe. Mtaytoor, Katonah, 


BABY CHICKS 


jement”" tells every 
wuten plang 


a 
Rabbit and Pox Hounds. Reason List 
Pag ey 


a Pe ease, 
inguatiy. Magatsne Ige Bescrptive Book 


$250 MONTH raising Angora rabbis, Wool 
Sis) pound, "Fee instructions, prices. 
parte Whue's” mabbitry, “Eawtence, 


124 SPORTING GOODS, GUNS, 
FISHING TACKLE, ARCHERY 


gee your dealer of write direct, Mitchell 
‘Company, Siaissours 


‘Optical itkwood 22, 


2500 EASY Taisine nora rabbite. We 
‘market your output Contract particulars 
‘gee, Win Shrver, St. Paul 8, 


Pang: Ghamiga red 
beauties. Prankiin Young. Re 3, Rivers 
ead Long inland, New York” 
0, VARIETIES Pi 
Yoni oe. Houck's Tima 3. Ohio 


RAISE Guinea Pigs. Make money at home. 
gokle ree, Fast, Box 


ene gee 
i 


ie weising lessons ‘ste. 
Welautg School. ‘Box P-i0e4, ‘Troy. Ohio. 


(G—Profiable Business or 


3 MILK GOATS 


‘TMONEY from daicy goatsi"” Booklet free. 
“stroduclory, Somouin vaubscripson. 05 
F ‘se. Dairy Goat Journal, 


leading magazine 
Bept 108 Columbia, ‘tissour, 
116 REPTILE PRODUCTS 


‘Selence, Dept. 31, 303 ath AVG, 
me New You, 0Y 


LIYE Chameleons each, Postpaid 356, 
‘chameleon food 3Sc, Green unpainted 


FARMS, 
OTHER REAL ESTATE 


interesting ork. Breepcrinl profs. 
expensive. ‘equipment needed’ quickly 
{earned Use garage or basement, 


Write. today. Plastex Products, 
Gitment ‘ban Francisco C8)" 


“FIX It Yourseif"—bome repai 


in, caging, for ee Done 
PRapers Rissia ison Ba 


su) New York city 


ADULT Books 2c Five—$1 00! Free Hook 
‘Slogues' Hirsch, Spring Valley 3. N.Y. 


15,000, PROM Half-Acre Growing Olmuene. 

‘Seed Contract suppited. Particulars 10e 
Associated Growers, Dept. 12, 340" Purby, 
Winsiper, Manitoba 


GZARK Lands for All purposes. Actual 
iver fyontanes. 6 aerer $90.00" and up 
weigh, Pre Het ana fiezature’ Huard, 

nas City 4. ans, 


iH. Minnesota Ave., Kansas 


ure, 
tibiae pic posta far 
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WANT To Be Your Own Bows? 
yu 


finy, tying your prederences as to stae and 
Ata fo faa aid ‘ehied You 
‘ge interen 


EARN Money At Home With Typewriicr! 
‘Addressing Bnvel 


a sean Se 
fi Raat : 


INFLATION! Get ne facts, Kor the son 
‘Pe Western 57° Boe 
‘square Hostoo 8 3 


;0OKS 
Suppiled, many ase bargains 
feet Boon Service, 18470: Marx AV 


ir American Magazines ‘and Pockets 
eek te ‘Comic, Serecnny Faahione Pie~ 


ioriule Hoses, Puips tha many others, 
seu, Dent Bios Ou 
r aaniia wane oqo pEInt, Weare), @uTeRTY 
‘SRA shell jovelry_ Pree lounuciion, War Send Wana ot 
14a s8ih Avenue. Oakland 3, Calif maakt AE. Rett 
aRRORS, from window glass at Je per RUTHBELLA My Belov ct 
Pormula and sllverive data soo | 'Sunstecnt tove 


Shoe Several methods 
Procens printing Soe 
Foren FO. Bor 1eb-8 Wilkes Barre, 


SEA-Shells and ail 


a Make Pins, 


cts pe 
ia ear 418 

ae banat in Can 
‘Australia, South-Africa, Prom 100" to 


i, tier te, Valuabie infoimatigs 
igs 9.8 Brosaway, New Work 13 


108 POULTRY AND SUPPLIES 


TRADES that often pay, ¢90.00 daily com: 


lctely describes and’ afuatrated, “Fing- 
Painting and 
Pimokestnck Painting and. Repairing” 
$2.00, The furiine Company, Box 1601-8, 


F.0. Box 106-RMY. Chitago 90. 11 


RATBE tarkeve the new way, write for free 

‘information explaining how to, make o> 
to. 43000,00 in Your own backyard. address 
National turkey “ndtitate, ‘Cor 


MAGAZINES (hack dated) —foreien. do- 
Ge Gacaion ine, refund: 
“83 First Ave. New York 


Fhuixew York 


YOUR ‘greatest poullry, problem Will ook 


‘why "nat yeu’ 2 yours. 800” § years 
rec’ Pay Steal Sa8B5r Ste 
RAISE Poulley, Fir Profit Leary bow 
ers ‘Read America’s leading 
2 site, Subseribe! "One "year 
Sears $1.00, Poultry ‘Tribune, 
Dept. 42, Mount Morris, 1 
POULTRY. pays, Learn how. Production 
Tine methods More money, Less. work 
Posteard beige (ree booklet: “Seven ‘Keys 
Ey"poultry Prones: Write Poultty Agvis= 
pty Service, 1048 So. Oulve, Room 109-5, 
Lid Angeles 15 Cuttfornia 
U5 Approval Pullorum clean rating, Baby 
chide Pree -cireulas..-Herm Berry's 
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SIGs. 60 posto, 
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Geter 
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book your heart's rized: treasure 
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int Tacitieyepaineeine "Service o 
productién items without plant OF 
outlet? "De you need. techiieal. hooks, or 
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BOCCESS. Happiness power, by apainrine 
‘the other person's basie dream Send 
for'“athveat Discavery.” Aisa “kemot igh 
Happiness abe. ‘Return “privilege New 
lod Lectures, 738-1 Filth Northwes! 
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ADULTS Books —Sex Trithy, S06 
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Bree 
New 


BOOKTINDERST (ocarcecat-at print am 
sial books) Quiekis” supplied. Send 
Rag Chilton, pox torres, Bevery iis, 


feed. Complete information and 100-page 
Uustrated bareain catalog. Pree! Weke= 
Nelson Company, Chicsee 5. 


EDUCATIONAL Books, sold cheaply ot 
ented for small fee Books bought, Son 
“hack guarantee, 4.000 Bargains Catalog 

Free Bourn.) Lee Mountains 

Piagah. Alabama. 
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ETECTIVES Earn Big Woney_ Excellent 
rN, Detective Particulars tree 
ite, Wakoniet, P-La5, West” 838, N.Y. 


Magazine, 1088- 
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946m eal Service, Box 
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Sow to apply. Los Angeles Research Sery= 
ieee, SR Wingicr™ iva, Los Angeles 
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SMAGIC Vanishing Gara” "TArow 1 mato 
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xc inier om’ spectators” pocket, “Easy to 
‘Complete 33e' with mage catalog "The 
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deiphia, 25. Pa. 
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WORLD'S largest professionel magle chop. 

Keeps you itouch with latest ticks. 
‘To receive mailings, send See for new cat- 
og Wolaen's, 220-P West wand St. New 
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and. ‘Dept, 2, Dallas, 
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VANIGHING Quince TEE” and polaee 
She, Sterling Magic ‘Co, Moyal Oak, 
aie 
REE} Large Catalog of magical appar 
a your eae fo, 
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‘Bureet, New Yore 
TRE ® Magiclan. Laile professional magic 
catalog vot latest ith, abe. ireland, 
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re 
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‘Old er Odd Coins.” indiat-Lincols-Por 
sign: Wanted, Seep all until posted. Sead 
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feature 
$8, 


RARE s-iomm. Gilent-aound Ase inte 
n “Strauss, Brooklyn, N.Y 
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er Loe ‘Asigies 36, Cal: 
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‘Frombones, Clarinets, Suxea, Vibrahaeps, 
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SONGWRITERS. Songs Publishes Monthy, 
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ture, ariihelal marble Bosring.” leuid 
arble ‘Make flexible molds 
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Television today is clearer, sharper, and brighter—thanks to the improved kinescope, 


or picture tube, perfected at RCA Laboratories. 


The Picture Tube that brought'life’to television 


The screen on your home televisio 
table model receiver is the face of a 
large picture tube. And the skater 
that you see on the face of the 
picture tube is the identical twin of 
the skater being televised. 


Pioneering and research in RCA 
Laboratories led to the development 
of this tube which allows none of 
the original realism to be “lost in 
transit.” It reproduces everything 
the television camera sees, shows you 
every detail, keeps the picture amaz- 

gly lifelike and real. 


An RCA Victor tclevision re- 
ceiver brings you all the action, 


drama and excitement that you'd 
enjoy if you were at the 
son—and on top of that it's all 
brought to you in the comfort of 
your own home . . . you don’t have 
to move from your favorite chai 


RCA Laboratories has made pos- 
ible outstanding advances in every 
phase of television. And for television 
at its very finest, be sure that you 
select the receiver bearing the most 
famous name in television today— 
RCA Victor. 


Radio Corporation of America, RCA 
Building, Radio City, New York 20. Listen 
to The RCA Victor Show, Sundays, 2:00 
P.M., Eastern Time, the NBC Network. 


Exclusive “Eye-Witnes: 
ture on all RCA Victor home 
television receivers “locks” the 
picture in tune with the sending 
station, It assures you brighter, 
clearer, steadier pictures, 


fen- 


RADIO CORPORATION of AMERICA 
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GAA Science 


Going Up tor Keeps 


By MARTIN MANN 


HERE may be a new moon next May 

—literally. For the first time in history, 
brand new satellites are expected to join our 
familiar ball of green cheese on its lonely 
circle of the earth. And they will be made 
by man himself: small fragments of steel 
from the war head of a V-2 rocket, destined 
to spin forever far out in the earth's gravita- 
tional field. 

These artificial moons will be tiny, so 
small that even the largest—about the size 
of a dime—will be invisible to the most pow- 
erful telescopes now available. If we could 
see them, however, they would be bright 
with light reflected from the sun, just like 
the old moor 

A.V-2 bomb much like the kind the Nazis 
fired at London is expected to make this first 
permanent addition to the heavens. Its war 
head will be packed with a powerful, secret 
explosive, But instead of detonating when 
the rocket hits the ground, the charge will 
be set off by an automatic timer at the peak 
of the flight, about 100 miles above the 
earth, The terrific explosion will send pieces 
of the steel war head hurtling out into space 
at more than 25,000 miles an hour. That 
speed is more than enough, physicists cal- 
culate, to get many of the fragments so far 
up that they will never come down again. 

On their way out in the heavens, the 
fragments will be pulled by gravity into a 
spiral around the earth. This spiral will 
widen quickly at first, then more and more 
slowly until it finally closes into an oval. 
That will happen when the outward cen- 
trifugal force caused by the spiraling around 
the earth just equals the inward pull of 
gravity, Forever after that moment the 
artificial satellites will spin in their oval 
paths, just like the old moon, although not 
nearly so far away. 

Not all the fragments will follow this 
pattem. Since the explosion of the war head 
will send pieces flying in all directions, 
some will return to the earth, while a few 
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GLOSSARY 
for SKY SEARCHERS 


PLANET—one of the nine large bodies 
revolving around the sun. We live on 
the planet named Earth, which is the 
third out from the sun. Nobody is 
sure whether other suns have similar 
families of planets. 


SaTeLUTE—any body that revolves 
‘around a planet. Satellites come in 
various sizes, but all are smaller than 
their planets; our single moon is a 
medium-sized one. The planet Jupi- 
ter has nine satellites, one almost 
twice as large as our moon, and Sat- 
urn has rings of very tiny’ satellites. 


COMET—a Loosely packed mass of solid 
matter that travels around the sun in 
big, elongated paths. When close to 
the earth comets can be seen by light 
reflected from the sun, 


MeTEOR—a relatively small piece of 
iron or stone traveling in space, com- 
monly called a shooting star. ‘Some 
spin in paths around the sun, tagging 
after comets; others apparently roam 
‘aimlessly. About 50,000,000. small 
mes run thto the earth's atmosphere 
every day, but they move so fast and 
are so tiny they burn up complet 
from air friction before reaching th 

und. A few of the biggest ones 
through and hit the earth; then 
they are called meteorites. 


orBIT—the path in which a heavenly 
body moves. The earth's orbit around 
the sun averages about 186,000,000 
miles in diameter. 


GRAVITY—the force with which 
jects attract each other, The 
earth’s gravity gives us weight and 
makes things fall down rather than 
up, The sun's gravity holds the earth 
in its orbit. 


A V-2 much like the of ight, shown with 
the essembly platform still surrounding it, 

scheduled te create the world’s first artificial 
satellites. (See page 116 for more V-2 pictures.) 


Dr. Ludwig Roth, one of the large group of German 
scientists now working with the American services, 


detected by either telescopes or rac Checks the cata plerfobesiond volveciaa'¥-Zengiag, 
The special war head that will carry t 
artificial satellites to their starting point 10 
miles up is being built at the New Mexico), record-breaking V-2 that as to have pro- 
School of Mines. Co-operating in the ex- (duced the world’s first artificial meteors. 
periment are the Applied Physics Labora Although the meteors from this rocket ‘ 


tory of Johns Hopkins University, California 
Institute of Technology, Harvard Univer 
sity, and Navy, Army and Air Force units, 
Last December this same group fired the 


iled to appear, the test furnished informa 
being applied to the satellite: 
ing experiment. The source of these 
meteors was to have been antitank 
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ROCKET BLAST. __. 


venruri-ryPe wd 
StAST Tose 


Tiguio-oxvoen PEROXIDE TANK, 
ATMOSPHERE PIPES TO BURNERS 
RuDoERS ~My PERMANGANATE 
TANK 


COMBUSTION CHAMBER WHERE ALCOHOL BURNS LiguiD-oxvGeN 
WITH OXYGEN, PRODUCING PROPELLING BLAST 
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grenades fused to explode a few seconds 
after they were fired from cannonlike tubes 
in the head of the rocket. Grenade frag- 
ments have about the same size and speed 
as natural meteors and were expected to 
Create a spectacular display of streaking 
fire 30 miles up in the night sky. 

Now the scientists consider grenades too 
weak for the job. So the satellites will be 
produced by a much heavier charge of more 
powerful explosive filling the entire head 

Another try at making meteors will prob- 
ably be scheduled after the satellite experi- 
ment, for fake meteors could furnish much 
valuable information, As each fragment 
speeds across the sky, it flames from air 
friction. This streak of fire can reveal many 
of the secrets of aerodynamics at great alti- 
tudes, Right we know practically 
nothing about this subject, yet we need the 
information badly. Airplanes will soon be 
flying at those heights. The Army Air 
Forces’ XS-1, built to cruise 16 miles up, has 
already been flight-tested. 

Artificial meteors would supply two facts 
aeronautical engineers want: the density 
and temperature of air in the ionosphere 
Density and temperature at any altitude 
can be calculated provided you know the 
size, weight, starting speed and rate of 
slowing down for an object at that altitude. 
For man-made steel fragments, the first 
three of these facts can be determined by 
tests on the ground. The rate of slowing 
down, or deceleration, can be measured on 
photographs of the meteor track taken by 


now 


INSULATED ALCOHOL 
PIPE PASSES THROUGH 
LIQUID-OXYGEN TANK 


AUTOPILOT CONTROLS 
FLIGHT OF ROCKET 


al cameras. These cameras have ro- 
¢ shutters, which interrupt the track 
at regular intervals, making it look like a 
line of shorter and shorter dashes. 

Density and temperature data also inter- 
est radio engineers, for they may be 
nected with the effect the ionosphere has 
on radio reception. The E layer in the 
ionosphere, a band of ionized air (which is 
composed of electrically charged particles), 
reflects radio waves of certain frequencies. 
This reflection permits long-distance com- 
munications—the waves bounce back and 
forth between the earth and the E layer in 
a zigzag path to their destination. 

But sometimes strange things happen in 
the ionosphere. Broadcasts that were com- 
ing through clearly one moment fade out 
completely the next. Scientists found this 
trouble was caused by changes in the den- 
sity of the ions in the reflecting laye 
are in turn a rather mysterious result of di 
turbances in the sun. With precise informa- 
tion on the density of air in the ionosphere, 
the behavior of the E layer could be pr 
dicted more accurately. 

In addition to prying out the secrets of 
the reflecting layers, the artificial meteors 
should teach us more about real meteors, 
which themselves affect radio reception 
J. A. Pierce, of Harvard, believes they may 
cause a large part of the ionization of the 
E layer. And Bureau of Standards scientists 
report that they create the interference in 
FM broadcasts called bursts—snatches from 
distant stations superimposed on local pro- 
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GRENADE GUNS FIRE METEOR-MAKING GRENADES 
BY PAIRS IN OPPOSITE DIRECTIONS 


RECORDING INSTRUMENTS 
INCLUDING THERMOMETERS, 
‘AND TELEMETERING DEVICES 
FOR SENDING FINDINGS TO 
EARTH BY RADIO. 


Naasou iene 


IN COSMIC RAYS 
TO RECORDING 
INSTRUMENTS. 


RADIO-CONTROL 
DEVICES ‘Window FOR 
MOVIE CAMERA 


ENAdE 
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V-2 ROCKET USED IN METEOR-MAKING ATTEMPT DEC. 17 


Clyde Holliday, photographic expert at Johns Hop- 
Kins Applied Physics Laboratory, examines what's 
loft of comera that snopped the earth from a V-2. 


A special steel box protected the newsreel camera 
(upper right). The modified mechanism is shown at 
the right, Note the armor-plate take-up magazi 


grams, Bursts result when an FM wave hits 
the stream of hot, highly ionized gas in 
a meteor’s trail (the visible part of a me- 
teor). This ionized gas reflects the distant 
FM transmitter’s wave back to the earth, 
where it comes through the 
loudspeaker scrambled with 
a local wave 

Radar will be used in many 
of these studies of meteors, 
for its high-frequency waves 
bounce back from meteor 
trails the way FM does. Gov- 
emment and university lab- 
oratories are already using 
this reconverted war weapon 
to track natural meteors. The 
meteors appear on the radar 
scope as a bright streak of 
light, or pip, and also make 
a whistling noise in the ear- 
phones. As the observers at 
Stanford University said, “It 
was not a celestial sound. It 
sounded like a bunch of soph- 
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COVER: The fiery toke-off of 
on outward-bound V-2 lights 
WAC Corporals’ 
1g by Ray Pioch. 


omores whistling at a blonde a hundred 
thousand miles out in space.” 

Unlike the meteors, the fake satellites 
will serve no immediate purpose; they will 
be so small no one could even be positive 
they exist. Many of the war- 
id fragments will not be- 
come satellites, however, and 

will return to the earth as a 

shower of meteors. From 

the beha' of these return- 

ing fragments, observers will 
gather information similar to 
that sought in the meteor- 
making experiment attempted 
in December. 

But the biggest result 
promised by next May’s test 
is evidence that a solid object 
can be thrown beyond the 
ordinary pull of gravity. Man 
will finally have stuck his 
foot in the door to space 
travel. After that, the sky is 
no longer the limit. END 


launching 


rw 
How You'll Fly 


to the MOON 


ir 


A critical moment on the first flight to 
the moon: Stage 2 roars 
In stoge 1 as the stage 


HE days of dreaming about a trip to 
the moon are over. The research des- 
tined to make that trip an actuality is al- 
ready well under way. 

ay the first step on the long, long 
ace may be made: Man hopes to 
send something up that will never come 
down again (see “Going Up for Keeps,” 
p. 66). In the words of Dr. Fritz Zwicky, 
the California Institute of Technology physi- 
cist who suggested the May satellite-making 
experiment, "We first throw a little some- 
thing into the skies. Then a little more, then 
a shipload of instruments—then ourselves.” 

And other scientists agree. Dr. James A. 
Van Allen, of the Johns Hopkins University 
Applied Physics Laboratory, anticipates 
sending a rocket to the moon (one way, no 
crew) within 15 years. “A conservative esti- 
mate,” he says. Maj. P. C. Calhoun, chief 
of the AAF's guided-missile branch, expects 
to travel to the moon and back in his life- 
time. And the University of California at 
Los Angeles already offers a course in rocket 
navigation! 

How the journey will be made is even now 
known in considerable detail. Rocket expe 
at Johns Hopkins and Caltech report that 
the space ship will look like this: A number 
of separate rocket motors ( probably between 
three and five), each with its own fuel tanks 
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first motor, or stage, pushes the ship up a 
few hundred miles, when, its fuel exhausted, 
it is dropped off. The second stage then 
starts automatically and accelerates the ship 
until it uses up its fuel and is jettisoned. 
each stage adding 
more speed, until the last stage completes 
the job of getting the 22,000-m.p.h. velocity 
needed to escape from the earth's gravita- 
tional yvll. Once free of the earth, the space 
ship can coast to the moon (there would be 
no air resistance). Only a little power would 
be needed for steering 

The multistage system eliminates the dead 
weight of big, almost-empty fuel tanks and 
seems to offer the most economical method 
of securing extremely long range. Tests of 
one of the first practical rockets of this type 
have already been made. 
his rocket, the Tiamat, developed by the 
National Advisory Committee on Aeronau- 
tics, has two stages. One of its most im- 
portant features is an accurate controls 
tem that permits it to be flown through 
fairly complicated maneuvers 
quite small-less than 15 feet long and 
weighing about 600 pounds-it is probably a 
good indication of the design of the moon 
rocket of the future. 

The jump from the Tiamat’s 600-m.p.h. 
speed to the 22,000 m.p.h. needed for a 
trip to the moon is a big one, but not im- 
possible. Twenty-two thousand miles an 
hour is not as fantastic a speed as it seems. 
ngle-stage V-2 already gives 3,500 
and succeeding stages would have 
advantages of reduced gravitation 
and complete absence of air resistance— 
both important factors. 

t that you can ride 


to the moon by 


hitching three V-2s together. If a multi 

stage rocket uses a V-2 for the first stage 
POPULAR 
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POWER SuPPLyY— 
SUSTAINING ROCKET: 


77 TRANSMITTER: 
Zavramanic PILOT 


In the Tiamat, one of the first multistage rockets 
tested, the second stage is simply fostened to the 
front end of the first stage without the invoh 
nesting arrangement needed for a moon rocke 


(that, essentially, is the satellite-making 
rocket to be fired during May) the pay load 
in the final stage is a steel fragment smaller 
than a dime. Engineers can also calculate 
how big a ship able to reach the moon 
would be if its final stage were a V-2. 
Alfred Africano, pioneer in rocket develop- 
ment and. now project engineer for the 
Curtiss-Wright Corporation, did the arith- 
metic. The answer is 5,500,000 tons. 

But these calculations are based on the 
motor and fuels employed in the V-2. Al- 
though this power plant is the most efficient 
now known to be in use, it still needs nine 
tons of liquid oxygen and alcohol and four 
tons of motor and airframe to lift a one-ton 
pay load. Much higher efficiencies are re- 
ported to be possible with fuel and motor 
combinations already being tested by the 
rocket researchers. 

Better fuels—that is, hotter fuels—have 
been available for a long time. Rockets run 
on heat. The hotter the gases in the com- 
bustion chamber, the eth a their pressure, 
the higher their speed as they shoot out the 
nozzle, and the faster the rocket is pushed 
ahead. 

On that basis, hydrogen and oxygen would 
make the most effective fuels. When these 
two elements combine to form water, the 
reaction releases more heat per pound than 
any other now known. The best rocket would 
actually be a steam engine! Using hydro- 
gen and oxygen as fuels, a moon rocket 
would need only five stages, according to the 
calculations of Martin Summerfield, of Cali- 
fornia Institute of Technology, a leading 
American authority on rockets, It would be 
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easserr © 132,007. 


¢ pa, 
REST: 274 FT. SAG Fr 


The ceiling over man's upward journeys is rapidly 
being raised, os shown in the drawing above. Much 
information on cosmic rays may come from higher 
trips (see "Why B-29s Hunt Cosmic Roys,” p. 121). 


72 feet long and would weigh about 25 te 
about twice the size of the-V-2. 

Yet the tremendous heat avail 
gen and hydrogen—the characteristic that 


le in oxy- 


makes them so desirable—is the very reason 
they are not used. No lightweight motor 
can stand that temperature. 

Present rocket motors 


re cooled by 
double-walled jackets through which one of 
the fuels is pumped. The fuel takes heat 
away from the motor and at the same time 
is warmed up itself for easier burning in the 
chamber. Ethyl alcohol, the V-2 fuel, works 
very well; its rate of buming (which deter- 
mines how fast it is pumped through the 
cooling jacket) is aly 
of h 
not true, It absorbs less h 
must therefore be pumped through the cool- 
ing jacket, and burned, faster. The result is 
an inefficient flame—or else the motor burns 
out 

If hotter fuels are to be used, new hi 
defying motors must be made. Ry 
in that direction has already been quite 
successful 

One group of materials that can withstand 


it the same as its rate 


absorption. For hydrogen, this is 


t per pound and 


Tiomat's first stoge, shown here operating ot start 
of flight, runs for 3/ seconds. Then it drops off. 
Top speed, secured with second stage, is 600 m.p. 


po 


almost any temperature is ceramics—basi- 
cally the same thing as dinner china. A ce- 
ramic motor, or motor lining, would never 
burn up. The problem is to make it strong 
enough. And recent advances in the ancient 
art of pottery making promise ceramics that 


| a 


peded by the blanket of air protecting the 
earth; and perhaps equipment to safeguard 
them against cosmic rays, too. Most im- 
portant, however, is the weight of fuel for 
the return flight and braking during land- 
ings. Even with the best chemical fuels, 


AUTOMATIC VALVES 
OPEN To START ENGINE 
OF SECOND STAGE 
WHEN FUEL FOR FIRST 
STAGE RUNS LOW 


Liquio HYDROGEN 
FOR FIRST STAGE 


RUODERS 


RUDDERS. 


TW ROCKET 


FIRST STAGE ROCKET ENGINE 


PROPELS ENTIRE ASSEMBLY UP INTO ATMOSPHERE A FEW HUNDRED 
MILES, AFTAINING 2,000 M.RM. BEFORE ITS FUEL IS USED UP 


will hold together under thousands of 
pounds of gas pressure. 

Another possibility is powdered metal— 

nely ground metal dust that is solidified 
under terrific heat and pressure. Powdered- 
metal parts are hard, strong and porous. In 
a powdered-metal rocket motor, the tiny 
holes would permit much of the heat to 
escape outside to empty space. 

A rocket with a ceramic or powdered- 
metal motor, using the most powerful chem- 
ical fuels and constructed with extremely 
light, strong materials, seems certain to be 
uble to make a one-way trip to the moon. 
This is the feat scientists foresee before 
1962—and maybe in 1948. But a one-way 
rocket could carry no men. 

Building a true space ship—one that could 
take a crew up and back—is far more diffi- 
cult because the pay load necessary is many 
times greater. To the weight of the men 
themselves must be added the weight of the 
things needed to keep them alive: a stron 
airtight cabin; air, food and water supplies; 
some kind of cooling system to keep them 
from baking to death under the direct blaze 
of the sun, which would no longer be im- 
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SECOND STAGE ROCKET ENGINE 
PROPELS ITS OWN CASING AND THE 
DORMANT THIRD AND FOURTM STAGES 
FROM THE HOLLOW 
Boov OF THe FIRST STAGE ROCKET, 
Wwich IS LEFT BEHIND. THE HOLLOW 
BODY ACTS AS A LAUNCHING TUBE 


operating at 100 percent efficienc round- 
trip rocket would be unreasonably large. 

The fuel that can do the job is plutonium 
or uranium. About five pounds of uranium 
are enough for a round trip to the moon 
with a one-ton pay load. Only one stage is 
necessary. 

In an atomic rocket a new feature, the 
“working fluid,” would be added. The fuel 
—uranium—would not be ejected its as in 
a chemical rocket, but would heat up the 
working fluid, which would then be shot 
out of the base of the rocket to furnish the 
propelling power. The working fluid is re- 
quired because a nuclear motor gives off 
energy in all directions—half the fission par- 
ticles would fire out of the nozzles to push 
the space ship up, but the other half of the 
radioactive fragments would fly forward and 
heat up the fuselage. In fact, they would 
heat it up to about million degrees! The 
working fluid traps all this energy, more 
than doubling the efficiency of the rocket, as 
well as preventing the passengers from 
burning up. Hydrogen, the lightest element, 
promises to be the best working fluid. 

Few scientific obstacles stand in the way 


of an atomic-powered space ship. The one 
big task remaining is the design of a small, 
lightweight “pile” capable of releasing large, 
controllable amounts of power. 

And recent statements by leading physi- 
cists associated with the atomic-energy 


itinerary all set, and complete with road 
maps. The astronomers, already well ac- 
quainted with at least one side of the moon, 
want to know what lies under the dense 
clouds that completely obscure the planet 
Venus; what is on Saturn, always hidden by 


ST; 


ay 


project indicate that such a power plant can 
be expected soon, perhaps within 10 years. 
Then the Buck Rogers boys will really take 
over. 

To the first crew, the ride would be un- 
comfortable, at the very least. The cabin 
would have to be small, with food and water 
supplies extremely limited. The acceleration 
during the start would push the men down 
into their seats with a force equal to fiv 
times the pull of gravity—about the same 
thing the pilot of a fast fighter plane feels 
in a tight turn, 

As for danger, there would be plenty of it. 
The foreseeable risks—such as running out of 
fuel, getting lost, breakdown of the air- 
conditioning system, ete.—are probably mi- 
nor compared to the hazards we won't know 
anything about until after a trip is actually 
made. The harm to be expected from co: 
mic rays, those high-speed particles so plen- 
tiful in the upper atmosphere, is already be- 
ing measured by instruments carried in V-2s. 
‘The danger of running into a stray meteor 
can be forgotten; the chances are a million 
to one against it. 

These first space travelers will find their 
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its big rings of satellites; and what is the 
meaning of those strange lines on Mars— 
the so-called “canals.” 

But our old, friendly moon would prob- 
ably be the first stop on any space route. 
First of all, it's close. The 240,000-mile 
trip could be made in about 12 hours by a 
rocket traveling 22,000 m.p.h., the final 
speed needed to shake free from the earth. 

And we already know a great deal about 
the moon—more than we know about some 
parts of the earth, in fact. Its geography has 
been fairly accurately mapped (but only on 
the side facing the earth; the other side is a 
complete mystery). Its temperature has bee! 
recorded. It has little or no atmosphere. 

The moon's small size, which gives it a 
gravitational pull one-fifth that of the earth, 
is another advantage. Less power would be 
needed to get away for the return trip. 

But all these plans must wait for the two 
basic elements: more powerful, lighter fuels; 
and motors to withstand their heat and 
pressure. So don’t rush to your travel agent. 
You won't be able to buy a ticket for the 
moon tomorrow, or even the next day. 
But the day after that... END 
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— HOW'S THE RO 


Machines answer better than you can, 


How Bumpy Is It? The trailer attach- 
ment above, one of the research instruments 
of the U. S, Public Roads Administration, 
measures the number and intensity of 
bumps per mile. By comparing a reading 
with previous figures, experts can estimate 
when 1 road will need repairs. 
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How Much Will It Take? Another 
PRA unit, below, is a 25-ton trailer that 
can be hoisted by a hydraulic jack to con- 
centrate its weight on one spot. A dial tells, 
in thousandths of an inch, how much the 
road settles under the strain, thus measuring 
its load-bearing capacit 


Can you answer these? 
(Answers on page 78) 
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Which windmill wil do more work? 


This Is the signal for 


DOS wore neeillessy when Johnny 

says: “Gee, Pop, I just can't be late 
pming—we're having a sci- 
ence test!” His school may have installed an 


for school this 


Automatic Rater, a Navy-developed device 
that does away with many tedious written 
nations, gives bonuses for speed, and 


es taking tests as much fun as playing 
a pinball ma 

The possibilities of the Automatic Rater 
are just beginning to be explored. One was 


hine 


shown to science teachers at the recent 
meeting of the American Association for the 
Advancement of Science. It can be used to 
test a person's knowledge of any subject 
it is a game of skill—well, other 


possibilities are nis. 
A valuable feature is that it gives the cor 
rect answer with each question, thus in- 


structing as it tests. The competition it 
offers makes the machine popular, and it is 
compact enough to be placed in recreation 
halls or where students gather 

This is how it works 


When the operator presses the starter 


The four question cords at the left ore samples of 
those used in the Automatic Roter, the operating 
panel of which is pictured ot the top of the page. 
The cards carry the correct answer in the upper 
right-hand corner, but the answers on these samples 
have been removed to show the cards os they first 
appeer to a person using the machine. 
War 
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SCORE 
PROJECTOR 
AND. 

‘QUESTION 


A rear view of the Automatic Rater shows the com- 
plex electromechanical arrangement required to 
lay the cards, time the process and keep score. 


Below is the numbering and scoring mechanism. The 
projector lamp shines through number perforations 
in the score disk to show the user his total. 


ADVANCE 006 


QUESTION DIAL 
ADVANCE SOLENOID 


SCORE ADVANCE 
SOLENOID 
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button, a multiple-type question card ap- 
pears in a box at the upper left of the 
bottom panel. Four seconds are given to 
read the question. The student then has 20 
seconds (ticked off by a line of dots run- 
ning across the panel) to press the button 
on top of the upper panel corresponding to 
the answer he considers correct. Below the 
answer numbers are two apertures, one on 
the left that keeps track of the number of 
questions, and one at the right that totals 
the score. At the bottom left of the upper 
panel a green light flashes if the answer is 
correct; if the answer is wrong, a red light 
flashes at the right. 

The question card is then shifted to 
another slot above the starter button, and 
the student sees the correct answer printed 
on it. Then the starter button is pressed, 
another question card appears, and we're 
off again. 

About 1,000 cards on a 
are available now. To withstand the wear 
and tear of constant use, they are dipped it 
a plastic solution. The machine will take 
650 cards at a time, but a reset button must 
be pressed after 10 cards have been run 
consecutively END 


‘iety of subjects 


ANSWERS: Reading from top to bottom, the cor- 
rect answers for the cards on the preceding page 
ere: No. I, No. 3, No. 2 and No. 4, 
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Models House Dreams 


SEALED BUOYANCY 


Britain Reveals Diving Canoe. 
Caled itis Syrelianeliasy tabteetinn. this fake eae 
one-man craft is no bigger than a canoe. E 
Britain built it secretly for wartime attacks 
on shipping in enemy harbors, PTs or reg- 
ular subs took it to vicinity of target. 


COWLED INSTRUMENT BOARD WITH HIGH 
PRESSURE AIR GAUGE, COMPASS, TRIM 
INDICATOR, AND DEPTH GAUGE 

RUDDER 


WATERTIGHT DECK 
HATCHES: HYDROPLANES 
PROPELLER 


“TRIM ELECTRIC MOTOR 
TANK CONTROL COLUMN 


FLOOD VALVE MOTOR SWITCH 
HIGH-PRESSURE AIR BOTTLE (ONE ON EACH SIDE) 


BALLAST TANK: 


{ONE ON EACH Sipe The, MSC—Motorited Submersible Conoe—is only 


8 inches long but has o radius of 30 to 40 
st 3% knots. Croft dives when opened 
valves flood ballast tanks. For attacks, always mode 
ot night, pilot was strapped in for 10 hours or more. 


BATTERIES 
RUBBER BUMPER 


Sunken Pillboxes Guarded Jap 
Coast. Japan's anti-invasion line went out 
under water at Tokyo Bay. Pillboxes were 
built into the hulls of sunken ships and 
equipped with three torpedo tubes and 
a sound detector. Each pillbox held 40 to 50 
men who were relieved every 10 days. Food 
was canned; oxygen, bottled. 
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Mountains Grow Up. Thanks toa 
supersensitive altimeter, many of Colo- 


rado’s mountains are getting their heights. 


lifted. Mt. Grizzly, for example, formerly 
rated at 13,000 plus, is now figured at 
14,004 feet. And Mt. Harvard's gain of 
18 feet—to 14,417—is just enough to slip 
it into fourth place among U. S. peaks. 


ye Fire threaten’ 
climb out the hotel 
as Detroit inventor Ir 
Bassett shows—a steel tape reels out aut 


matically to drop you safely to the ground. 


Strap on. the 


window, and. 


The altimeter is shown above with a 
mountaineering party from the University 
of Colorado. Made by Wallace & Tiernan, 


part in 8,000, accurate to one in 1,000. 
An evacuated capsule of beryllium copper 
gauges air pressure, and an almost friction- 
less mechanism records it on a dial. 
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Pocket Radio Transmits and 
Re fives. The tiny Tele-Radio at righ 
British made, is both a transmitter and re- 
ceiver. The set, being shown by inventor Mi- 
chael Kasia, fits in top pocket, power pack in 
bottom, Aerial is sewn into jacket lining. 


Navy Designs Streamlined 
Muliiflash. Lighter and faster than 
nmercial types, the Navy's new multiple 
photoflash unit weighs only 11% Ib, but de- 
livers 1 lashes without a battery change. 
With an alternate battery the capacity is 
4,000 flashes, Each 1/10,000-second flash 
gives as much light as a medium flash bulb. 
Photo below shows how flash catches a bird 
in midflight. At bottom is the 2,000-volt bat- 
tery pack, 4 by 6 by 10 inches; its coaxi 
cable and the lamp are in place on camera. 
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TAIL AND WINGS EASILY REMOVABL® = 
FOR LOADING ON 214-TON TRUCK 


SEAT CAN FACE 
FORWARD OR AFT 


Undersiung gondola, giving all-cround visibility, 
makes the L-15A ideal for observation. Its reversi- 
Be erect con be eplced by 8 comer 


Girasshopper’s Eyes Widened 


VARIABLE- 
PITCH 
PROPELLER 


VISIBILITY and versatility are featured the gondola increases its range from Qi to 
anew “grasshopper” plane, the L-15A, 5% hours. Carrying pilot and observer, this 

designed by Boeing for use by the Army new member of the “flying jeep” family 

Ground Forces. Increasing its ability to get * will climb 628 feet in one minute, has a 

in and out of small areas, its wheels can be service ceiling of 16,400 feet, and will fly 

quickly replaced by skis, or floats can be in- at speeds ranging from less than 50 m.p.h. 

stalled in place of the landing gear. to a maximum of 112 m.p.h. It can also 
‘An external fuel tank suspended under be towed, glider fashion. 


Two city blocks ore enough for L-ISA to clear o four-story 
building; landing on unobstructed fields, it stops in 247 feet. ral 
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SPOILER-TYPE AILERONS LARGE Windows Give. 
' FULL visiBILITY 


ra L_ 
000000) ‘00 1 looai 
0 oO Oo 


FULL-SPAN 
FLAPS OF 
AIRFOIL-TYPE, 
SERVE AS PART 
OF WING AREA, 
‘AND WHEN SET 
‘AT STEEP ANGLE 
MAKE quick 
TAKE-OFF 
AND SHORT 
TANDING. 
POSSIBLE 

ae 


PH canritever Lancing GEAR ‘TAIL WHEEL 
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BRITAIN BUILDS JET "WING." The Armstrong 
Whitworth AW-52, shown awaiting its test 
Hights, is Britain's first jet-propelled flying 
wing. Constructed after three years of ex- 
periments with @ holf-size glider model, the 
cralt is powered by two Rolls-Royce Derwent 
turbo-jets, whose twin exhaust stacks can be 
seen aft of the conopy. It carries two persons, 
‘and its swept-back wing measures bout 90 
Jet between the two tall wing-tip rudders 


NAVY TESTS ITS HOTTER FIREBALL. The Ryon 
XF2R-1, with o gos turbine prop-jet engine driving 
its propeller and a separate thermal jet unit off, 
is @ successor to the Navy's FR-I Fireball, which 
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WHAT'S NEW 
in AVIATION 


The XF2R-I 


hos © piston-type engine plus o jet 
said to outdo the original Fireball both in speed 


cond rate of climb, is the first Navy plone of its 
type. The forward engine provides power through 
the propeller and olso through its jet exhaust, 
which streams from troughs on either side of the 
fuselage just below the cockpit. 


LIGHTING SMALL AIRPORTS. With reflecting 
markers outlining the boundaries of on airstrip, 
the Onan Floodlighter, shown below in a night test 
provides lighting facilities for small or intermediate 
airports that connot afford underground wiring 
systems or that lack an adequate source of com- 
mercial power, The lighting unit itself, ot the 
right, is a mobile, gasoline-powered generator 
with three 1,000-watt floodlights; when not used for 
illumination, it can supply electric power for repair 
equipment. ‘One of the reflecting markers is shown 
in the inte? below. 


~ 


PARACHUTE IS STEERABLE. A wedge-shaped vent 
in the canopy of a new type of parachute, being 
service-tested by the Army, enables a jumper to 
control the direction in which he travels. The vent, 
directly to the rear of the jumper, makes the front 
panels of the ‘chute act ozo sail, Risers are con- 
nected to the edges of the vent, ond by pulling 
them the jumper can guide the ‘chute to right or 
loft. It is also possible to swing it around so that 
he faces into the wind. 
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SEAGOING TRANSPORTS. Six Novy 
R4D transports, like shown above, 
bbe launched from the 600-foot flight 
deck of on aircraft co ith the 
Navy's 1947 Antorctic Expedition. The 
I2-ton planes will use jet-ossisted ta 
off units to get aloft near Little Am 
cond will fy to 0 lon 

prepored ther 


o 
9 strip previously 
First transports ever 
to leave o carrier's deck, they will be 
used for long-range photographic ond 
reconnaissance missions to gather goo- 
graphical data for the expedition. 


stub-win 
one of th 
developed by the Navy for sj 

Joe is a short-range anticircraft 
jgned to be launched from 
shipboard catapults. It is radio-con- 
trolled and is powered with solid fuel. 


298 GET COCOONS. Coated with five 
layers of special plastic in a new preser- 
vation process, the B-29s ot the 
are among 1,500 of the big planes be- 
jing stored by the AAF for possible 


and equipm 
sprayed on, each one a different color 
to insure complete coverage. (Open 
spaces are bridged with synthetic cob- 
webs before being sprayed.) The final 
coat is cluminum-colored to reflect sun 
‘and keep planes cool. The process is ex- 
pected to protect planes for 10 years. 
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looking antennas, like this one being set 
up over the L. E. Beek ranch in Colorado, now giv 
tolephone service to isolated farms. The conversa- 
tions travel by radio to the nearest switchboard. 


HE farmer won't be left out of science’s 

plans for an easic postwar life. New 
machines, methods and services soon to be 
available promise less work and more profit 
to the men who plow the fields—plus city 
comforts for the old farmhouse. 


The 10-watt, 44-50 megacycle 
nt: upstairs only o standard han 


equipment manufacturers 
y improved implements 


are 2 displ ayi 


specialized adaptations cf ¢ 
for the small or extra 


st 
farm, while oth- 
s that mech- 


in one large building are advocated by agricultural 


assembled ond welded right at the building 
MAR 
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With this new baler, one man with @ tractor can handle on entire 
field of hay. The machine turns out neat rolled bales, spirally 
wrapped with ordinary binder twine, The Allis-Chalmers model 
shown obo fone of several makes soon to be available, 


Implements con be adjusted without stopping the tractor by using 

a the John Deere "Power-trol." A lever beneath the seat operates 

. a remotely mounted hydraulic cylinder that controls machine 

, ; Settingy—such os raising a plow af the end of a furrow (below). 


This new Ford-Ferguson tractor lifts itself four inches off the 

<<, ground. Less than o minute after a dashboard button is pressed, 
D]_febular frames, co to the hydraulic linkage raise both 
ales far enough to hanging fires or altering tread width. 
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anize laborious, back-breaking hand jobs, 

Even the looks of the farm may change 
radically. Instead of a variety of scattered 
build 


gs (10 is the Iowa average), there 
may be one large, centralized structure. It 
would be cheaper to build (end sections 
cost twice as much as the middle part of a 
building) and would save the farmer time 
and steps. Steel companies, urging the use 
of metal for such consolidated superbarns, 
even point out that war-trained welders may 
now be easier to hire than expert carpenters, 

Nor is the farmhouse forgotten, Tele 
phone service is being extended to the most 
remote places by radio links to the wire n 
works, or by superimposing telephone m 
sages ‘on rural power lines. And modern 
appliances such as the home freezers bring 
the food variety of a supermarket to the 
farm wife's kitchen. 

With science rapidly making rur 
much more pleasant, the convenienc 
city dweller may soon want to desert his 
apartment-se traffic-choked_ metropolis 
It's becoming too uncomfortable. END 


life so 


One of the many small tractors planned by 
manufecturer 

& Sons Co. 
ocreage, 
furrow disk plow controlled by 0 guide rod. 


The drudgery of hand-picking potatoes is elimi- 
nated with this harvester, which does the work of 15 
hand laborers. Made by the John Bean Manufac- 
turing Co., it removes vines, weeds, loose dirt and 
most stones, harvesting os much as 3,000 bushels o 
day. A crew of three or four is needed. 
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Som's Portage is the longest of four on the route, 
Above, a hoistman signals to men at other end thot 
this Is the lost scow of a “swing” to Red Loke. 


At right, a tugboot storts out of the water of Sam's 
Portage. The cradle is still under water. The 
charge for freight carried on scows is $20 0 ton. 


ROM the railroad at Hudson, Ont., to the 
gold mining district around Red 
Lake is only 180 miles, but mighty tough 
ones. There is no road; in winter only the 
most essential supplies can be taken in by 
tractor trains. Heavy mining gear must wait 
for the summer water route via Lac Seul 
and the Chukini River—and the Chukini 
is broken by rapids in four places. 

‘o short-circuit the white water, the tra- 
ditional portage system is used—with mod- 
em mechanization, Multiwheeled cradles 
pick up scows and tugs at each portage and 


curry them overland on a cable-powered 
railway, Totaling only about a mile in 
length, the four portages take up six to 


eight hours of the normal 48-hour run, For 
perishables, the trip is cut to 36 hours by 
eliminating layovers. Crews—mostly ex-Gls 
—spend their winters in industry or prospect- 
ing, or else run the “cat” trains. 
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Hitched to o cable, scow and crodl 
the water ot Eor Fails, first portage point. Building 
ot top of hill is hoist house, containing the donkey 
engine that powers the cable. On second half of 
trip, car rolls down grade ond cable acts as brake. 


‘An empty scow crossing on the cable railway at 
Sam's Portage. Chukini River's rapids in bock- 
ground show why craft is hauled out here, 


A scow fo the weter with @ great splash 
ofter crossing Sam's Portage. Loaded scows weigh 
from 15 to 25 tons; 150 of them are used. 


Empty cradle is run into the water at Som’s Port- 
age, where scows will be floated onto it. Swing of 
five scows and tug can be carried in one operation. 


ig Ericson with hand on throttle of one 
of Patricia Transportation Company's 15 tugs. Tugs 
are 25 to 30 feet long and are mosth pow 

Newest ones are metal, replacing wooden 
Tugs are transported in pieces to Hudson, 
where they are assembled. 


a 


Wartime landing craft, bought from the Conedian 
government, have bi converted for the run. The 


Hoistmen Ed Roy tending his 70-hp. donkey engine 
cot Som's Portage. A hoistman must be on call doy 
cond night ond keep boilers fired. Roy's nephew 
helps him cut the necessary 80 cords of wood from 
November to Moy, during which fime the system 
is shut down except for emergencies. 
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s welding. The flood of sparks 
above comes from a shaft being auto- 
matically welded to an Allison turbine wheel 
under 240,000-Ib. pressure. A 60,000-ampere 
current has made mush of the two faces at 
2,600° F ‘o endure 1,500° F, in a P-S0’s jet 
engine, the wheel is cold-forged from a heat- 
resisting alloy. At right, the finished 214-Ib. 
unit is taken from the welder. 


Model Truek Sells Original. Th: 
model Vauxhall Bedford semitrailer above 
is realistic for a reason. When a prospect 
wants to know what a British car or truck 
looks like, the salesman pulls out a model, 
The models are made by Bassett Lowke. 


Nazi Crane Joins the Nav 

right is one of the four largest self-pro 
cranes in the world, built for the 

Navy et 

at the U.S. Naval Shipyard 

Calif. The $3,000,000 crane lifts 350 tons. 
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Fees to smash past the speed of 
sound with a piloted airplane will be 
redoubled in coming months with a new 
sonic explorer, the Douglas D-558 Skystreak. 
Completed in February for the Navy De- 
partment’s Bureau of Aeronautics, the stub- 
wing plane will slam a pilot, 500 pounds of 
recording instruments and a turbo-jet into 
the invisible wall existing at speeds above 
600 miles an hour. 

The Skystreak, built at the Douglas Air- 
craft Company's El Segundo, Calif., plant, 
weighs 9,750 pounds fully loaded but has 
a wing span. of only 25 feet. Twenty-seven 
such wings, each 150 square feet in area, 
would be required to lift the mighty B: 
Yet the TG-180 turbo-jet engine develops a 
force equal to all four B-29 engines wide 
open. Air rams into the split nose, streams 
around the pilot's cockpit in two ducts to 
feed the huge engine, which occupies most 
of the fuselage above the wing. 

The plane's speed, to be tested at Muroc, 
on the California desert, has not been dis- 
closed. Unlike the Bell XS-1, the AAF’s en- 
try in the supersonic sweepstakes (PSM, Jan. 
°47, p. 81), which is launched from the belly 
of a B-29 flying at high altitude, the Sky- 
streak will take off and land under its own 
power. Its flights will consist of level speed 
runs at its service ceiling to obtain aerody- 
namic data, Information gained during its 
sweeps toward the sonic barrier will be ap- 
plied by builders to the design of commer- 


wings. The croft is 35 feet lon: 
its wing span—and stands 12 feet high. 


conception of the Skystreak in flight shows 
ing Stor with clipped 
10 feet more than 


SKYSTREAK 
lleads for the 
Speed Limit 


cial and military aircraft of the future. 

To protect the pilot, the forward section 
of the fuselage is jettisonable. In an emer- 
gency, the pilot blasts the nose compartment 
clear. When his compartment slows down, 


pit is pressurized for high-altitude flights, 
and a cooling system has been installed to 
counteract the heat created by friction at 
critical speeds. 

Because no one knows what violent be- 
havior of the air will be encountered at 
transonic and supersonic speeds, the Sky- 
streak, like the XS-1, is built to withstand 
loads 18 times greater than the force of 
gravity. Its fuselage is a long, smooth, extra- 
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thick magnesium tube, with no internal cross 
bracing. The massive construction, it is 
hoped, will resist successfully the loads built 
up by the air at sonie speeds. Use of mag- 
nesium saves weight, permits the fuselage 
to be wrapped around the engine without 
wasting space, and is considered more fire 
resistant than aluminum under the expected 
flight conditions. The short, thin wings are 
fabricated from 75S, toughest aluminum 


almost 
intake ducts run alongside 
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alloy developed for airplane const 

The wing is so thin that to save spac 

sten alloy counterweights, 50 percent 

than lead, are used to balance the «. 
Douglas and Navy engineers hope 

D-558 will solve at least some of the mys- 

teries of transonic flight. A total of 400 tiny 

openings in the wings, tail and fuselage will 


convey changing air pressures to automatic 
instruments carried behind the pilot. Gauges 


M 


aft has 


Clout 
‘Con! 


g00 feet on oF 
the Cloudstet 


nd 


gine ® 


ard of # 
pility 


" 


jodelmaker Chesebro working on 
his most complicated project, © 
scale model of a 10,000-kw. power 
plant mounted on two railroad 
cars. Seale wos Vz inch to the 
foot. Below is the model, which 
Chesebro and on assistant worked 
on for 10 months. Car on left cor 
ies boilers to power huge turbine 
generators in car on right. 


Setting a tiny valve in place on @ turbine generator 
of the mobile power plant model. Built to supply 


emergency power for bombed-out cities, full-size 
plant was never needed for original job but 
Powered remote indugrial installations. 


OWARD E. CHESEBRO'S job is a 

workshopper’s dream: He makes exact 
scale models of everything from airports 
to appliance stores—and is paid for his fun. 
For Chesebro is General Electric's official 
modelmaker—and GE engineers have found 
that it saves time and money to have him 
turn their blueprints into three dimensions 
before building the real thing. 

Chesebro’s products range in scale from 
full size to 1/100 inch to the foot. His ma- 
terials are equally varied: white pine for 
carvings, maple for wood turnings, brass 
and galvanized iron for structural mem- 
bers, white metal and aluminum for cast 
pieces. His outfit includes metal and wood 
lathes, sanders, circular saws, jointer 
planers, casting flasks—plus woodworkers’ 
and machinists’ finishing tools. 

You'll find Chesebro any evening after 
work in a barn on his farm at Rotterdam, 
N. ¥. But don't look for cows. The barn 
houses his home workshop. Chesebro spends 
his spare time making models. 


arin ata ay Al 


Persons who 
ing may also use it to 


converse, 


slips down 
dle on the front 


devised a novel 


holes in the plat 


te provide draft. 


Miniature Fort 


OTHING spills dollars out of a movie 
producer's budget bag quicker than 
delays on the set after his cameramen have 
begun shooting the actual picture. So now 
borrowing a practice increasingly favored 
by progressive industrialists, producer Cecil 
B, DeMille first builds his studio sets to 
scale in miniature so he can plot definite 
scenes, action and camera angles long 
before the cast and the technical staff for 
picture go on the pay roll 

Recently DeMille had a scale-model, di- 


EEE 


According to hist 
Pitt, 


ical research, this is how Fort 
situated of the forks of the Allegheny and 
Monongohela rivers, appeored in 1763. The 


buildings painted on the backdrop depict borrocks 
for troops 

horseman 
In planning @ particular scene, 


ards Movie Budget 


The miniature-maker is putting a model 
position—one of many steps required 


minutive Fort Pitt built in Hollywood, and 
he studied it thoroughly before starting to 
film Unconquered. The model of the colo- 
nial fort's houses, fortifications and bridge 
was built 1/24 the size of the actual studio 
t. Its structures had removable parts 
that were lifted out for planning interior 
scenes and shots in the film’s version of 
the 90-day siege of the fort in 1763, during 
the French and Indian War. Fort Pitt was 
built on the site of the modern 
Pittsburgh. 


——_a, 


liver many times, 


stream can de 
this minimum. 

The power available 
site of a water wheel (t 
before deductions for ine! 
cies in the w 
is expressed in th 


se If located at o 
ait see 

. : 2 dam will ofte: 
ficion- be small ced an 
‘and generator) expensive a4 


his formula: Ray fete 


_ 624xQxH 
BP Oo 


Here Q is the cubic feet of 2 
water passing through the wheel 
in one minute; H is the “head” “OC 
or = a) 


2 Awide valley calls for 

— along dam, as high os 
= possible to provide the 
E maximum head, 


vertical distance in feet 
through which the water falls; 
62.4 is the weight in pounds of 
1 cu. ft. of water; and 33,000 
the number of foot-pounds' per 
minute in 1 hp. A number of 
methods exist by which the vari- 
ables Q and H can be de 


- 
mined, but before considering 
them, it’s well to ex, mine first 


the possible sit 


for the dam 
and whee! 


ce they will neces. 
aily affect the amount of head 
ecured, 
The location of the dam, as 
gested in Fig. 1, should be 
governed by two principles. It 
should be placed where the 
reatest useful head is obt. 
able, that is, where the greatest 


Swompy meodow- 
fond indicates the 
Presence of a natu. 


FIG. 1. LOCATING THE DAM 
FIG. 2. LOCATING THE WHEEL 


TaAsi _— 
Bie mace 
\* 


' 2 locotion that uses only the artificial head, 


TRASH UT FOR ExtRA TRASH 
RACK SPiLuway BACK 


TRASH 
RACK 


PIPE To 
WHEEL 


Typical “divided-foll” layouts, with the wha 
dam, which odd the natural to th 


Fite Water Wheel Co. 


This 4° impulse wheel, built for wor requirements, 
was direct-connected to a small generator. It can 
be run off an ordinary water faucet. Note the re- 
movable nozle ond the tiny bucket, lower right. 


fall occurs in the shortest length of stream, 
Such a site 
waterfall, by a conspicuously steep slope, 
or by the swiftness of the current. The 
second locating principle is a simple matter 
of cost: a dam should be placed where it 
can be smallest 
water, This means, ir 
be placed where the sti 
is narrow 
Lhe site of the water wheel 
Feither 


is often indicated by a natural 


nd still impound the most 
neral, that it should 
m valley 


or cut 


Fig. 2, may 
t the dam or some distance below 
The former location is the more com 
on, being simpler to build and eliminating 
e need for a pipe or penstock to deliver 
ater to the wheel. Disadvantages include 
fact that the spillway must be of ample 
city to protect the powerhouse in time 
igh water, and the fact that only the 
rtificial head”—that created by the dam 
self—is available. In cases where the 
round falls away abruptly below the dam 
site, the “divided-flow” layout may be de- 
sirable, for it greatly increases the head. 
Another preliminary calculation should 
be made % > the height of the proposed 
dam. Th %o,/@. ted, as a rule, only by 
i. “tov walls at the site, 
pment, and money 
higher it is, 
the 


pond that will be created. “Pondage”— 
water stored for use in times of peak de- 
mand—is an important factor in water- 
power calculations. Power is rarely needed 
24 hours a day, and construction of a dam 
of sufficient height to provide water storage 
will greatly increase the power available at 
the time of day required 

If, for example, a wheel is to be run for 
16 hours a day, and if a dam is built that 
will impound all water flowing into the 
pond during the idle eight hours, the power 
capacity will be increased by 50 percent. 
Don't neglect to distinguish between “live 
storage”—the volume of water represented 
by the difference in height of the spillway 
flash boards and the wheel intake—and 
‘dead storage”—the volume of water below 
the level of the wheel intake. The former 
is power banked against a time of need; the 
latter is worthless, powerwise. 

Once the dam ‘and powerhouse are ten- 
tatively sited, and the height of the first is 
provisionally set, it is time to measure the 
power available, Assume that all w 
flowing in the stream can be made to 
through the wheel, which is a fair asst 
tion on small This flow 
in the power formula) can be determ 
by the 
structing a 
proportions 


installations, 
‘weir method,” which involves cen- 
temporary dam of controlled 
and which will be de! din 
1 subsequent installment, or by the “float 
method,” which is theoretically a trifle less 
accurate, though still quite satisfactory. 

The float method (Fig. 3) involves the 
formula 
Q=AxVx60 


in which Q is the volume of water flowing 
in cubic feet per minute, A is the cross- 
sectional area of the stream in square feet 
at the site, and V is the average velocity 
of the stream at this point, expressed 
feet per second. 

Select a length of the stream that is f 
straight, with sides approximately pi 

nd unobstructed by rocks or shoals 
distance of about 100’. Stretch a taut 
squarely across the stream near the mk 
of this length and measure the width of the 
stream here in inches, Mark this width off 
on the wire and divide it into ten equ 
divisions. From the center point of eac 
division, measure the depth of the wat 
in inches. Then average the depth figurd 
by adding each value and dividing by 
The ‘onal area of the stream, 


on wing and tail attachments will record the 
strains and twists encountered at various 
speeds. To insure long fights, 50-gallon 
wing-tip tanks will supplement the 230-gal- 
lon wing tanks. If necessary, the tip tanks 
can be blown clear by powder charges. The 
Navy, pursuing a policy of protecting its 
pilots, will permit no vertical or near- 
vertical dives in the Skystreak while they 
gather the vital high-speed data. END. 


of the D-558 shows how its machinery 
into the thick magnesium fuselage and 
ings are braced against the tremen- 
for planes flying in the 
Like ‘the XS-1, the Sky- 

streak’s wings ore not swept back. 


Cutaway vi 


tenable note section, contalning 
's compartment, con’ be blast 
‘on emergency. After this part of 


the craft slows to @ sat |. the pilot 
con emerge and use his parachute. 


Looking up into the retraction welll of 

fone of the two 110-inch wheels, 

big wheels will be reploced by eight 
fon two trucks. 


SETTER B. 36 its Production Line 


world’s largest land. 
s X. The hereto- 


is in productior 


aver a wider 

e 2,600 Ib. With reversible 
this will help shorten 
nany more fields to B. 

es may be 

al types, The 

of the B-29, 


Size of rudder con be 
judged by th men 
stending on the tail sure 
foce. Top of rudder is 47 
feet from the ground. 


The 8-36's 19-foot propellers, 

largest yet, have a thermal 

onti-icing system. Hot oir 

from the manifold is piped 

through hollow steel blades. 
POPULAR 


ro was the first person to see whot the GE 
jet engine, built for AAF fighter planes, would 
actually look like, His model, really o ful 
replica (below), was built in secret; the 
Parts were locked ino safe every night with the 
E was one of Cherebro's favor- 


jobs in his quorter-century corer, 


At left is one of the mi 
ture substotions set up for 
display. The transformers 
ond cabinets ore made of 
wood: superstructure riggin 
ond wiring, of bros. the 
i for mule 
systems, 

it 2 low-voltage selective 
substation, 9,000-11,700 KVA. 


The complicated model below is @ turbine room, 
scaled Ya inch to the foot, built by GE for a large 
Eastern power company. Chesebro tock four months 
to construct the model, which gave customer an 
exact picture of the proposed plant ond a chone 
te correct errors. in the design. Wood, bre 
cluminum, lead ond Pl 


a 


3-PASSENGER PUSHER 


A rear view of the new Cloudster discloses 
on unconventional tail construction, with o 
vertical stabilizer projecting below the fuse 
lage, os well ax one above it. The plane is 
35 feat long, hos o wing span of 40 feet. 


One of the two scoops for the air-cooled 
just be. 


AKING the XB-412 Mixmaster as a 

partial pattern, Douglas Aircraft has 
produced an all-metal, five-passenger, pro- 
peller-in-the-tail airplane for executive use 
or for charter-operated service. 

‘The Cloudster, as it is called, has twe 
250-hp. Continental engines housed inside 
the fuselage, and elther or both can be used 
at will without departing from the center- 
line-thrust principle. Unlike the Mixms 
ter, which had counter-rotating propellers, 
the new plane has a single, eight-foot, two- 
bladed propeller. 

With a service ceiling of 11,800 feet on one 
engine and 22,200 feet on both, the Cloudster 
carries its five passengers and 250 pounds 
of baggage 950 miles at 200 m.p.h, and har 
a maximum range exceeding 1,100 mil 
The passenger compartment, forward of the 
low wing, affords extremely wide visibility; 
it seats two forward and three in the rear. 
The craft has retractable landing gear, with 
a steerable nose wheel for easy ground 
handling. 

No price has been set for the plane, and 
Douglas says that no production plans will 
be made until it has completed an ex- 
haustive fight-test program. 


Je 


al Corps experts, 
pect an M2 fog maker 
preparatory to a demonstration 
at Edgewood Arsenal, where it 
exterminated beetles with DDT. 
The converted M2 is mounted on 
an Army Weasel, but could be 
carried on a small truck or jeep 


1a We. 
‘easoLine 
Eneine 


Commercial machine at right is PROmerd 
similar in principle to converted fitpUraaata 
M2s, Both use insecticides more [aula 
efficiently than ordinary spraying 
fmethods. ‘The foggert’ oon. di 
louse livestock, apply horm 
to orchards, and treat sick trees 


J 
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AD-| PACKS TERRIFIC PUNCH 


description of the Navy's new AD-1 Skyroider 


plane is primed for oxti 


} FILM IS TRUE TO COLORS. Fidelity to bosic colors 
jh s wide renge of Wight iteonby bs echeved with the, mow 
rome color film made by Eastman. The film permits much 
flexibility in lighting colored subjects, os indicated in the 
[ponying photograph, ond thus produces more dramatic and 
Pxesults, The flim can be developed in less thon two hours, 
by photographers whe nermolly werk enly in block ond white. 
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with S-inch ond 12-inch (in red 


An cirborne arsenal is the best 
Built by Douglas, the attack 


Tiny Tim" rockets 


At right: Roomy moster drew- 
ing room that provides beds 
for four ond daytime spoce fo 
six can be formed by folding 
beck © wall thet normally 
separates two adjacent double 


bedrooms. Below: Interior view 
of a new double bedroom 
shows the enclosed toilet and 
lavatory thot doubles os 0 
stall shower. Chair in fore 
ground is movable. 


At right: A. mockup of the 
latest thing in coaches shows 
the full-reclining chairs, mod 

hting and attractive up 
holstery that outdo the com 
fort of present-day chair cors. 
Below: The new coaches’ wash. 
rooms ore divided into cubicles 
that can be curtained off for 
privacy. Thus coach passen 
gers will be able to change 
their clothes during long trips 


Newest Trains 
Stress 


MERICA’S railroads are out to get your 
business, To get it, they are spending 
‘an estimated $1,600,000,000 for revolution- 
ary postwar trains with super-deluxe ac. 
commodations. Far beyond drafting-board 
dreams are such things as theater. cars for 
evening movies and stage shows, playroom 
cars where your children can romp under 
the watchful eyes of trained attendants 
special double-deck observation cars, and 
coaches with radiant heating, heated win 
dows, automatic entrance doors, radios and 
public-address systems. Already rolling 
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from the car builders’ assembly lines (PSM, 
Feb. ‘47, p. 121) are new streamlined 
coaches with better than chair-car con- 
veniences, sleeping cars with spacious 
double bedrooms offering all the basic com- 
forts of your own home, and other cars with 
comfortable low-cost private sleeping rooms 
designed to replace the present uppers and 
lowers. The railroads are doing their best 
to make your future trips, business or va- 
cation, hit a new high in travel comfort. 

When you ride in one of the newer post- 
war coaches, you will have a full-reclining 
chair with an adjustable leg rest and plenty 
of room for your knees. A choice of private 
radio programs will be at your Singertips 
‘by way of a four-position switch in your 
armrest and a tiny loudspeaker built into 
your comfortable headrest. You and your 
neighbor will be able to enjoy entirely dif- 
ferent programs. 

‘You will enjoy air conditioning, soft fluo 
rescent lighting, broad panoramic windows, 
large lounges and washrooms, carpeted 
floors, soundproofed walls and ceilings, and 
colorful, restful interiors. Your car will be 
manned by an attendant; if you need them, 
you will find that a trained nurse and a pas- 
senger-service agent are part of the train 
crew. Your car attendant will not have to 
leave the car to talk to the engineer, to the 
‘or to any other car. He will simply 
pick up a telephone in the vestibule and 
plug into the train's communication system. 

‘As you walk through this train of the 
not-too-distant future, there will be no bat- 
tling with heavy car doors. Merely moving 
the door handie will start an automatic 
mechanism that slides the door open, waits 
for you to pass, and then closes it again. 
If you have lots of luggage and are a trifle 
slow, a sensitive rubber bumper reverses 
the mechanism the moment the door’s edge 


Privacy and comfort are the chief features of new 
coach washrooms. Diagram of women's room 


‘A premade bed in one of the double bedrooms can 
be lowered by unlotching it and letting it slide 
Latch pole becomes support. 


touches you and opens it again. By flicking 
‘a switch, the door can be opened and closed 
by hand if desired. A new type of vestibule 
door has also been designed. 

Brand new sleeping cars in a variety of 
designs and combinations are about to roll 
from assembly lines. Typical of the cars 
being produced by the nation’s car builders 
are the three types being manufactured by 
the Budd Company, makers of stainless 
steel railroad cars. 

In the postwar overnight trains, drafty, 
curtained upper and lower berths are out. 
Instead, you will find the “budgette” car 
that offers complete individual privacy to 
32 passengers. By a skillful juggling of the 
space in a standard sleeping car—stagger- 
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ing the rooms in pairs so that one pair 
at aisle level while 


is a new single bedroom called a “cabin.” 
It provides a premade six-foot-four-inch 
bed that you can lower into place or stow 
in the rear wall without leaving the room. 
Even with the bed down there is ample 
space to undress. Closing the berth brings 
a wide, adjustable, three-position chair into 
use. Each room has individual air-condi- 
tioning, temperature and light controls. 

For two people, or one person who wants 
lots of room, the postwar train offers some- 
thing new in double bedrooms. Besides 
comfortable beds with foam-rubber mat- 
tresses, and wide seats for daytime use, 
these rooms have full-length clothes closets, 
more than normal baggage storage space, 
and a completely enclosed toilet and lava- 
tory that doubles as a stall shower. 

Opening a folding wall that separates 
two adjacent rooms forms a mester draw- 
ing room. The combination provides a lux- 
urious travel apartment with four beds, 
seats for six, two enclosed toilets and 
washrooms, and two roomy wardrobes. The 
two 45-inch windows combine to give a 
‘V%4-foot panorama of the scenery. 

More sleeping comfort for those who 
travel in coaches also is on the way. Besides 
the comfortable full-reclining chairs that 
already are in production, car builders plan 
to install new washroom lounges for men 
and women. 

‘This new comfort the railroads are striv- 
ing to give you in postwar trains is by no 
means limited to accommodations. The 
new rolling stock incorporates a good many 
mechanical wrinkles designed to give you 
a smoother, safer ride. One innovation—an 
air spring for passenger-car trucks—is now 
being tested jointly by the Firestone Tire 
and Rubber Company and the Pullman- 
Standard Manufacturing Company. The new 
air spring is ike a small automobile tire, 
lying on its side and mounted in the truck. 
Filled with air at 75 Ib. per square inch, 
it is connected to an air reservoir that 
acta as both spring and shock absorber. 
‘When a wheel hits a bump in the track, air 
4s forced into the reservoir. The rebound 
4s then snubbed by a special control valve 
that prevents the air from flowing back 
into the bellows too quickly. 

Testing plays an important part in the 
development work of the railroad car 
builder. Nothing is too minor, not even a 
small door handle, to escape the test engi- 
neer’s torture chamber. The production of 


Vestibule doors with center hinges will always keep 
the clean side of door toward powsangers, protect- 
clothing, ond will increase luggege space. 


a new type.of car is not a matter of one 
jump from the drafting board to the assem- 
bly line. Once a genera) design has been 
approved, the plans go to the mockup de- 
partment where a crew of carpenters build 
‘a full-size wooden mockup complete with 
interior fittings. For weeks and months, 
engineers and designers fuss with it, mak- 
ing changes here and additions there. Fi- 
nally, when the wooden model seems about 
right, a complete steel model 1s made by 
hand. Even after that, changes are made. 

While this has been going on, test engi- 
neers have been busy making sure that the 
mechanical things, like the reclining chairs, 
sliding berths and concealed wash basins, 
not only will work as the designers planned 
but will stand up under continuous use. In 
testing a berth, they even go so far as to 
“tune” the metal frame of a master model 
to make sure that there will be no rattles, 
rumbles or squeaks in the final production- 
Aine job. An electric motor attached to an 
‘eccentric arm jounces and jiggles the frame 
day after day while workmen improve it. 

On another machine, a tricky disappear- 
ing berth that requires springs and pulleys 
is ife-tested. Opened and closed at two- 
minute intervals, it gets the equivalent of 
five years of wear in 125 hours. 

New types of heating arrangements and 
air-conditioning systems are put through 
their paces. ‘Trucks are checked. New 
types of soundproofing and insulating ma- 
terials are tried. Before a new car design 
is even tested on the road, it gets a acien- 
tific third degree from coupler to coupler. 

‘Yes, the railroads are going all out for 
your business. Materials and production 
problems are holding up the new equipment 
Parade at the moment, but it is safe to say 
‘that if you travel you will be riding in some 
of these new cars by the end of the year— 
and that you will find new comfort and 


safety in railroading. 
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Roilroads found that fore-and-aft ond crosswise how double bedrooms olternate between the two 
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Everybody hes his own pet idea of some gadget he would like to see in 
seneral use, What is YOURS? Popular Science Monthly will pay five dellors 
for every such suggestion thot its editors decide to publish. 


A Pointless Umbrella. To guard 
the eyes of the public, R. G. Walsh, of Bos- 
ton, recommends a bumbershoot without 
those treacherous, protruding rib ends. 


housewife and hard butter could be ended 
by an electrically heated butter spreader, 
thinks Daniel Marcus, of Brooklyn. 


Magnets to Save Tires. For more 
driving safety and pleasure, Willlam Mon- 
talto, of Watertown, Mass., suggests bumper 
magnets that will pick up tacks and nails. 


Allergic Saws. It would be a sharp 
idea to equip saws with an electric hookup 
to detect nails ahead and sound a bell, 
W. C. Peck, of Seattle, believes. 


Esealator Booths. So impatient per- 
sons can’t crowd a rider into climbing, 
Doris Kenney, of Wollaston, Mass., wants a 
spring device for separating escalator steps. 


Adjustable Theater Seats. Copy 
the barber chair and build theater seats that 
can be raised when people in front cut off the 


view, urges Michael Dunn, of Milwaukee. 


How Electric Meters Work 


‘OU pay for electricity by the kilowatt- 

hour, a unit of energy that serves as a 
handy common denominator for light, heat 
and power. By showing the total directly, 
your meter side-steps the calculation that 
kilowatt-hours equal watts (volts times am- 
Peres), multiplied by hours of use, and 
divided by 1,000. Basically an electric motor, 
the familiar alternating-current type of 
meter shown below has two kinds of driv. 
ing coils. One, by-passing house wiring, 
responds to volts; the other, through which 
all current reaches the consumer, to am- 
peres. By induction, the magnetic coils set 
up electric currents in the rotor, a disk of 
solid aluminum. Their combined effect, plus 


that of a permanent magnet acting as a 
brake, rotates the disk at a speed exactly 
proportional to the wattage of all lights 
and appliances being used. 

Therefore the amount of energy you con- 
sume, which depends upon how long you 
draw power from the lines at any given 
rate, is registered simply by counting the 
number of revolutions of the rotor. Through 
worm gearing, its shaft turns pointers that 
tally the kilowatt-hours by ones, tens, hun- 
dreds, and thousands. Subtracting the pre- 
vious reading of the meter from the present 
one gives the quantity for which you get 
a bill. There is no charge for the slight 
amount required to run the meter itself, 
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SCIENCE 


PTIVELY calm to the unaided eye, 

the sun actually suffers fiery storms of 
titanic dimensions and fury. Scarlet tongues 
of flame, or “prominences,” writhing about 
its rim betoken vast clouds of superhot hy- 
drogen gas, ejected from its surface into 
outer spa velocity of scores of miles 
a secon: 

The spectacular rainbow of fize pictured 
above marked one of the greatest solar 
eruptions on record. As many as 50 globes 
the earth's size, joined like beads on a 

ring, would be required to span the dis- 
tance between its ends. From start, lower 
left, to finish, lower right, the display lasted 
an hour and 20 minutes on June 4, 1946. 


Hydrogen ges spouted from 400,000-mile arc of sun 
(1) in one of its greatest eruptions. Rainbow of 
¢ reached 250,000-mile height (2) in 48 minutes. 


Outshone by the brilliance of the sun's 
face, against which they appear like smoke 
plumes, its prominences formerly could be 
seen only during the fleeting moments of a 
total eclipse. Today they may be kept unc 
constant observation with the aid of the 
coronagraph—a device that masks out the 
solar disk, producing a continuous artificial 
eclipse, The remarkable pictures on these 
pages are based upon black-and-white pho- 
tographs made last June by the Harvard- 
University of Colorado High Altitude Ob- 
servatory at Climax, Colo., with the aid of 
the only coronagraph in the Western Hemi- 
sphere. For realism, authentic colors have 
been added from scientific notes. 


Eruption was practically over (3) after 80 minutes. 
Views (1) and (3) are coronagraph photor, retouched 
in color; painting (2) is based upon photo. 
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Alr-Land Combination. Departing and is attached to 
from the idea of a single machine that partment by struts 
either fies or runs on the ground, the plane’s foot-pedal controls enter the car 
a je set shown above con- through an opening in its front. The pilot’s J 
sists of two self-sufficient units—a con- wheel extends down from overhead into the 
ventional two-engino airplane and an auto- front seat. Thus the car becomes the pilot's 
mobile—fitted to work in combination. The cockpit. The combination was invented by 
car enters the plane's fuselage on ramps Robert C. Read and Ernest E. Schlieben. 


LNG) Lk LSS Y Omiversal Fireplace Pan. The 
fireplace 


closet, walls. It was designed by R. C. 
Magee, of Dayton, Ohio. 


= Army Cabinet-Desk. Devised by W. 

A. Hamberg, of the U. S. Army, for ac- 

tion in the field, the combination cabinet 

and desk at left unfolds into a table and 

cabinet with drawers. For moving, the 

HINGED table top fits into the cabinet’s side. The 

BRACKET bracket on the folded unit supports the 

top of the cabinet when it is opened to 
form divided file compartments. 
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Cireular Hedge Cutter. Two disks 
turn around a common axis to produce a 
circular cutting action when handles of a 
hedge cutter, invented by R. H. Beach, of 
Rockdale, Md., are pressed. The cutting 
edge of the teeth of one disk incline in the 
opposite direction from those of the other. 


Airborne Cargo Truck. With an 
eye to military exigencies, inventors Ronald carrier secti 
D. Bagley, of Indiana, Pa, and J.B. Ber- bolted steel braces. When uncoupled, the 
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distinctive insignia mark today’s air 
liners. Here are the flying emblems of 
USS. air lines using four-engine planes. 


Chicago ond Southern recently 
revamped design and colors of 
its emblem. Here's the result. 


American's, Aying scale, lte 
ised by American Overseas, hos 
chonged since its origin In. 32, 


pilot's wings of Northwest, 
designed in the ote "20s, ber 


Pennsylvania Central's "flying 
has undergone a series 
- of chonges to rece! 


Delto’s triangle, flanked with 
wings,, represents Greek letter 
from ‘which line derives name. 


Western's emblem was inspired 
by on Indion-head penny, back 
in '26, Here it is os of today. 


The, “Lite Pilgrim 
Wats the terion thot 
ia chile avec 


With fow changes, @ blue world 
‘on wings has covered Pan Amer- 
‘con's global routes for years. 


For the last 1! yeors, Eastern 
has used o berearine 
falcon, symbol of fort fight, 
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Tratiscontinental and Western, 
clio known os Trans World, stil 
keeps its. initials and arrow. 


The present 
the | Wer 
eis field of service: 


The Notional ship's flag marks 
the "Buccaneer Route” detignas 
tion of its Caribbean service. 


POPULA 
M2 Serence 


a ee 


—* 


Midget 
ae, 


ighs only 300 pounds 
called the King 
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Pony Tractor Works Like a 
Horse. Although compact enough for 
garden and small farm use, this new heavy 
duty tractor is a glutton for work. Its 4.1-hp. 
motor can haul a trailer at 10 mp.h., as 
above, or pull a plow through heavy soil 
Tires are water-filled to increase traction. 
‘The motor of the 635-pound machine can 
also be used to run belt-driven equipment. 
‘The automatic clutch is throttle controlled. 
‘The tractor is made by the Nichols Tractor Above, the tractor is hitched fo @ nine-inch mold 
and Equipment Co., Inc., of El Cajon, Calif. plow, which may be set to desired depth, 


Water Tank Turns Into Build- 
ing. Below is the steel water tank that 
used to tower above the town of Lake, Wis. 
‘The girders around it represent a bright idea 
of the local citizens. Water tanks aren't very 
ornamental—so they enclosed it in concrete 
The result is shown at left—a municipal 
office building whose tower hides the tank. 
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OST of raising seedling trees has been 
cut to less than 14 percent of normal 
with a new potting method developed by the 
Soil Conservation Service. Year-old seed- 
lings, three to six inches high, are grown to 
a foot to 18 inches in a year at a cost of 
about five cents per tree. 


ith tamped clay loam. S 
‘and roots are covered with 


Tor paper is lapped over; cover is closed ond 
hold down, When lever at left is pushed forward, 
it will force up bottom of form to compress dirt. 
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Above, 0 potted seedling. For next year, it wi 
set upright with others, as clos 
tible. Dirt is bonked on outs 


At left, covering o ponderosa pine seedling in form 
sat into workbench, Also suited to blue spruce, 
cedar and Douglas fir, method aids transplanting. 
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After dirt is compressed, cover is opened and tar 
paper fostened with noils. Then lever is pushed 
forward (os above), and bottom plate ejects 
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roots penetrate wrappings. 


ockets Reach but 
— for New Records 


The V-2 takes @ man-sized drink: eight tons of 
ckohol. The cohol, pumped through here ot 


Frost outlines the oxygen supply hote: liquid ony 
gon Is 40 cold (—297" F,) it condenses moisture 
even from dry desert oir at White Sands, N. M 


NE BY one, secrets lo: the 
topmost fringes of the atmosphere 
id outer space, too—are being ferreted out 
by high-flying rockets, Already much in 
formation on cosmic rays, radio-reftectin, 
layers and other upper-air puzzles has been 
brought back to earth by instruments car 
ried by German V-2s and American-made 
Wac Corporals. So fruitful have the rocket 
trips been that the Army Air Forces re- 
cently announced extension of the firin 
program to May of next year. A total of 
50 V-2s, which can go about twice as high 
as the Wac Corporals, will have been sent 

aloft by that date. 

‘To provide that many complete missi 
numerous parts that were either missing or 
damaged in captured equipment will be 
manufactured in this country by the Gen- 
eral Electric Company. Technical assistance 
in this task, as well as in other rocket re- 
search work, is being furnished by a large 
group of German scientists headed by Dr. 
Werner yon Braun, inventor of the V-2. 


The V-2 rises slowly at first, reaching 3,500 m.p.h 
only necr peck of its flight. Acceleration ct the 
stort is less than five times that caused by gravity. 


The V-2 is ready now. Fuel tanks are full, instru- 
ments, controls and connections checked. The twin 
flares warn that there are only 60 seconds to go. 
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‘A mushroom of floming gas sends the rocket off on 
its long trip up of the operator in a bleckhouse 
350 feet away pushes the starting button 


Invisible 
Save Eye 


Flying chips won't hurt an operator whose turner 
ie covered with o Wright Austin Company guard 


By JOHN P. ARNOLD 


nee SAFER if it can be seen. This is a 
premise on which all safety engineers 
are in agreement. And in their search for 
methods and materials with which to pre- 
vent industrial accidents, the engineers have 
found an admirable ally in the transparent 
acrylic plastics. 

On the subject of protecting the work- 
man from the machine, the experts put it 
this way 

Unguarded machines are not only dan- 
gerous in themselves, but they breed acci- 
dents because they make operators jitter 
and, therefore, more lable to blunder. 

‘A guard that does not allow a full view of 
@ process may irritate an operator to a 
point where he will discard it 

Guards lacking full visibility cai 
sponsible injuries by hiding 
impending breakdov 

All this points to plastics 

attribute is transparen 
prisingly, the plastics can ree 
of welding sparks and the a 
of grinding dusts even b 


than ordinary 


Guards 
and Fingers 


Photos from Rohm & Haas 


glass. ‘They have an impact strength great 
enough to withstand normal shocks without 
breaking, and they are shatterproof, which 
eliminates the threat of flying splinters if 
they break. The materials are tough enough 
to be used on the ponderous machines of 
heavy industry as well as on the tools of 
general manufacture and the smaller work- 
shops. 

Being readily shaped, a plastic shield can 
be improvised on the spot for almost any 
mechanical setup. And plastics clean easily 
with soap and water. Another advantage 
Kies in their excellent thermal and electrical 
insulating properties, Then, too, colored 
plastics can be used to reduce glare and 
relieve eyestrain. 

The lightness of the acrylics allows them 
to be fashioned, for example, into basket 
guards for circular saws, where metal pro- 


often an -inconvenience. And 
sme commercial types of plastic shields 
ome fitted with magnets for attachment 


to various machine parts, 

So far, the full possibilities of the plas 

protection agents have by no means 

y explored. It is certain, however, 

erial, once valued largely for 

its decorative qualities, will play an increa: 

ingly greater part in lowering the injury 
in the industrial world 
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Workmen don't like to weer goggles—and don't Becoure of its simplicity, this shield, designed 


need to with the tough plastic shield (above) de- by Dilley Manufacturing Company, can be fitted to 
signed by Republic Aviation for its shop saws. 0 variety of machines without great modification, 


Dental labs use this Dilley Just an upright pone of plastic Here is another adaptation 
Plexiglas W helps is enough to guard machinists of plostic guords to saws, 
recover gold {ilings and operating this abrasive machine offering maximum protec 


It it @ Dilley product. 


protects worker ax wall tion and complete 


Whirling drill ond chuck (below) ore completely Note the thickness of the plostic shield protecting 
encased ino Plexiglas guard, alto manufactured workman (below) from physical injury. It con be 
by Wright Austin, All of covered machine is visible. fitted to many types of drill, stampers, presses 


CRAFTWORK 


BUNNY CRADLE. 
A project for a fa- 
ther with a young 
baby, this nursery 
piece has a dual 
| purpose. The cra- 
die part can be 
lifted off for use 
as a basket-bed on 
an auto trip. See 
page 150 for how- 
to-make informa- 
tion and plans. 
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MIDGET CAR RUNS BY STEAM, This lit- 
tle 5” racer is powered by a double-acting 
oscillating engine and an alcohol-fired 
boiler, Its front wheels can be adjusted for 
a circular course, and model-airplane tires 
keep it from skidding. The engine, steam 
manifold, and boiler are made of brass; 
the chassis and other parts are tin-can 
stock. Turn to page 162 for construction 
details, drawings, and other photographs, 


SPRAYING WORKSHOP PROJECTS. No 
better finish can be put on prized craft- 
work pieces than a smooth one of sprayed 
enamel or lacquer. Shown below is a com- 
pressor and sprayer outfit for small and 
medium-sized projects. It can be built right 
in the home workshop where it will be used. 
Plans and instructions for making it are 
given on page 174. 


The track of cosmic-ray particles, marked by drop- 
lets of vapor condensed on gas ions, is recorded 
by the stereoscopic camera held ot right by J. E. 
Laurence, of the Office of Naval Records. The 
camera works automatically when a particle en- 
ters the cloud chamber and trips o Geiger counter. 


Why B-29s Hunt COSMIC RAYS 


HE mighty B-29 has a new job—being 
bombarded instead of dropping bombs. 
But this time the bombs are not man-made. 
The big plane is carrying apparatus aloft 
to photograph the arrival of mysterious cos- 
mic rays from outer space. The rays smash 
into the plane eight miles above the ground 
—and a camera catches them in the act. 
Three of the great bombers are going up 
nearly every day from the Naval Ordnance 
Station at Inyokern, Calif. Dr. Carl D. 
Anderson, famed California Institute of 
Technology physicist, and his opposite num- 
ber at the University of California, Dr. Rob- 
ert Brode, are directing the Navy-sponsored 
research. It is part of the global campaign 


waged by scientists to map the elusive rays. 

At widely scattered points on the earth's 
surface, measuring devices have been buried 
deep in mine shafts, sunk in lakes, placed 
on high buildings, exposed on barren moun- 
tain tops, pulled up into the air by free 
balloons ‘and shot into space by rockets. 
Thus we have learned that some cosmic rays 
can penetrate the equivalent of more than 
400 feet of lead, that they are more intense 
in winter and in high latitudes, and that they 
are affected by the earth's magnetic field. 
Geiger counters in V-2 rockets have shown 
increasing ray intensity up to 70,000 feet, 
then a drop to a low point near the outer 
edge of the atmosphere. 

By using the cloud chamber (PSM, Sept. 
"42, p. 44), scientists have also found that 
the rays are composed of several different 
kinds of particles. 

Cloud chambers also have been carried 
to mountain tops, but these heavy, cumber- 
some, intricate devices have not been dis- 
patched by rocket and balloon to the upper 
heavens for further research in that ray-rich 


being carried on from 
1 to the depths of the earth. At 
ge is shown at work in a tiny 

adjusting an jon- 


left, Dr. E. P. 
room 100 feet under London. He 
ization chomber, studying the effect on lead blocks 
of cosmic rays that have penetrated to this depth. 
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All three U. of C. 
cloud chambers fit in 
@ single B-29. 


region. So the great lifting power of the 
B-29 has been called in to help. 
Essentially, the cloud chamber is a vessel 
containing air or some other gas, saturated 
with vapor. A cosmic particle entering 
it collides with gas atoms and ionizes 
them. At the same time the 
chamber is expanded auto- 
matically, dropping the 
temperature as much as 
so that the gas be 
supersaturated. Mo’ 
condenses on the ions along 
the particle's trail and this 
visible track is photo- 
graphed. A Geiger counter 
triggers the expansion and 
turns on lights and the camera. 
Caltech’s 64-inch chamber, equipped with 
pumps, counters, motors and other operat- 
ing mechanisms, weighs 5,000 pounds air- 
borne. It is a 
more than 100,000 cosmic ray 
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& C10UD CHAMEER mM RIONT FORWARD CONNER 
Apparatus below is the California Institute of Tech- {F CLOUD CHAMBER IN LET FORWARD COMER 
17" CLOUD CHAMBER IN RIOKT REAR CORR 


EXPANSION CONTROL UNIT 


SELENIUM RECTIFIERS 


SOLENOID CAUSES 
CHAMBER TO EXPAND COMPRESSOR ANO 
WHEN RAY STRIKES COOLANT-PUMP MOTOR 


and_ 10,000. of 
Pike's Peak. 
minute 

The University of California’s equipment 
all packed within a single B-29, includes 
three 


them at 14,000 
It takes about one picture a 


feet on 


such cloud chambers: a small, six 
inch, etic device fitted with 
zontal copper and lead plates; a 12-incher 
and an eight-inch chamber with a magnetic 
field 

This magnetic field pulls particles from a 
straight path and the resulting curve is a 
measure of their mass and speed. The metal 
plates of the six-incher give further infor- 
mation by revealing the penetrating power 
of the particle. Study of size of drops, 
curvature, production of secondary particles, 
and penetration are combined to deduce 
what particles are found. 

In this way, much has been learned about 
the various types. The positron is a positive 
electron, a very light and unstable particle. 


non-m: 


Three cloud chambers ore set up in the pressurized 
cabin intended for the B-29's flight crew. Dr. Rob- 
ert Brode, in charge of the U. of C, project, is 
inspecting a six-inch chamber, hidden behind a 
12-inch chamber in left foreground. An eight-incher 
is in right foreground. 


Dr. Anderson's first led 
it to have the mass of an ordinary electron. 
Neutrons, electrically and the fa 
miliar proton both have been observed in 
cosmic rays and play an important role in 
nuclear disintegration. Yet another variety 
is the photon, an electrically neutral electro- 


photograph reve: 


magnetic radiation 

Problem child of the family is the meso- 
tron, the particle most frequently found on 
the ‘earth's surface. Mesotrons may be 
electrically positive, negative or neutral, 
and weigh 200 to 250 times as much as 


electrons. They come into being, flash 
through the atmosphere and disintegrate 
into other particles in about two-millionths 


of a second. 

The mesotron, according to one theory, 
isn't a true cosmic particle at all, but 
secondary particle produced by the collision 
of cosmic rays with the outer atmosphere. 
This would account for the falling off in 
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‘One in a thousand pictures made aloft may prove 
feet, Heavy bands are copper and lead plates. 


protons. Mesotrons may stop at plates. Heavy particle shower at lower left is from a 


the intensity of cosmic radiation in the 
uppermost levels, beyond the point where 
most mesotrons would be produced. This 
would also account for the effect of tem- 
perature on cosmic ray intensity: Warm air 
pushes up the outer limits of the atmosphere, 
the mesotrons are formed at a higher level, 
and fewer of them live to reach the ground, 
“Mesotrons, found only in cosmic ray 
phenomena, are a component of the rays 
themselves, at least as the rays strike sea 
level,” says Dr. Anderson, “Mesotrons play 
an extremely important role in the proc- 
esses responsible for the exceedingly strong 
forces present in the nuclei of atoms of all 
kinds of matter. The mesotron promises to 
be the key to our understanding of these 
nuclear forces. This problem may be one 
of the most important in physics today.” 
Scientists are on the lookout for yet more 
particles, still undiscovered. Russian sci- 
entists, for example, have reported observ- 
ing negative protons. So far, no one in this 
country has found any, but American se 
entists do not discount the Russian claims. 
They know that earlier forecasts, such as 
the Japanese scientist Yukuwa's prediction 
that mesotrons exist, have proved true. Dr. 
Brode believes that if the new protons do 
turn up in the cloud chambers they will 
probably be extremely short-lived, like the 
proton and mesotron. Meanwhile, experts 
are talking about the chance that the proton 
ay carry a double charge of electricit 
hese,” remarks Dr. Brode, “are the things 
we carry in the backs of our minds as we 
look through miles of film.” 
The known particles deliver 
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energy 


ines of equal density above and below plates in 


it on lead plate, 


greater than man has ever been able to 
create. “Particles of energies of several 
billion electron volts are among the most 
common,” says Dr. Anderson, “and in 
extreme cases these may reach or exceed 
one thousand billion. At the present time 
there is no source of radiation comparable 
in quantum energy with cosmic rays—mak- 
ing them an important research tool.” 

Dr. Brode’s energy estimates go even 
higher. “I would raise him three figures on 
that,” he declares. “Particles of a million 
lion electron volts are found. One does 
not have to build an expensive generator 
to get high energy particles; we have them 
all the time in cosmic radiation.’ 

What can be done to put these forces 
to work? Nobody knows. So far, no way 
has been found to focus cosmic’ particles 
in a beam to disintegrate atoms in the 
laboratory. A cyclotron will hurl billions of 
icles per square inch per second at an 
object. At sea level, about six cosmic ray 
particles strike the ne area per second, 
The difference is comparable to that between 
a fire hose and a patter of rain. 

But cosmic rays may do more than bring 
us energy from afar. Biologists have long 
puzzled over the way the genes, those 
hypothetical particles that control the body's 
characte apparently change, produc- 
ing biological’ variations. One theory now 
blames cosmic rays: Perhaps one wings in 
occasionally from outer space, smacks into 
a gene—and the gene is never the same 
again. The first zebra, for example, may 
have resulted from a ray hitting the proper 
gene in a horse! END 


sdroom 
brook" model, has bee: 


re than 9 yeor 
m-dining room. 


‘A rear view of the house shows 
the storage room, and the gorage, 
added to any Harman modal if desire 


‘of wall shows construction details: First 
the steel exterior panel, then air space, insulation 
‘and interior wall. The last two are fastened to 
furring strips, one of which is visible of lower left. 


Cutoway 


A_trpieak batbrogs installation, 2 ith 
ote the ballin Batons Th Baers 


BEL 


M°Ss, production of 10,000 steel houses 
in 1947—a new home every eight min- 
utes when the assembly line reaches full 
production—is the goal of the William HL 
Harman Corp., of Wilmington, Del. 
Built in a wartime shipyard, the houses 
3,250 to $4,080 f. 
on the model, 


Housed in 


can be assembled in a few days once the 
foundation is |. contain complete 
plumbing, heating, bathroom and_ kitchen 
equipment, except for a refrigerator, 


1e window arrangement in bedroom, above, pro- 
Le gsmecrpedt pssegsl press praia 


Wit 


Bus Engi 


detectors to fash warning lights on the 


new Kidde fire-extinguishing system 


e near his 


Going Nowhere at 70 m.p.h. The illustration below shows how the 
Gulf Oil Company’s “roadless road test” (PSM, Dec. '46, p. 90) works. The rear 
Wheels rotate drums through which flywheels impose varying load conditions; 
electrical units create artificial grades; a fan blows a 70-mile breeze, and instru- 
ments record everything that happens. 
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board, the driver of a bus equipped with a 
can flood 
the flames with carbon dioxide by using either 
at and the other 
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Let Magnestum Li 


War-proved, the lightest structural metal 
is better fitted to make everyday things. 


THE, things we lug around—tricyces, 
lawn mowers, furniture, even pianos— 
have weighed too much for years. But from 
now on, things are going to be lighter. For 
they will be made of magnesium, the metal 
only two-thirds as heavy as aluminum and 
one-fourth the weight of steel. 


Magnesium was discovered in 1808 and 
produced on a commercial scale by 1896. 
It is plentiful—it comes from the world’s 
biggest mine, the ocean. It is sturdy enough 
to support the 140 tons of a B-36 slamming 
down on the runway. 

But this treasure lay neglected a full half 
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Strolite’* col 


Magnesium slims this 
lapsible baby stroller down to only 


Weight of lawn mower is halved by 
magnesium in. whi 
gear casings. 


is, roller hanger 


century until a world struggle for survival 
forced us to realize what it could do (PSM, 
Dee. ‘41, p. 59). Magnesium’s war record 
was convincing proof. Last year consump- 
tion was five times as great as in 1938. More 
important, half that output went into things 
for everyday use. 

Already on the assembly line are steplad- 
ders that can be lifted with your little finger, 
baby carriages that are really light enough 
to carry, lawn furniture, canoes, rowboats, 
tricycles, pianos that can be moved without 
the help of a circus strong man, and many 
other products ranging from hamburger 
griddles to X-ray machines. 

Before all these things could become 
available, however, engineers had to learn 
how to use the metal. 

Magnesium is light, yes—lightest of all the 
structural metals—and in strength it ranks 
Ithough below aluminum and 
decidedly inferior to steel. This disadvan- 
tage can be overcome in most cases by mak- 
ing a magnesium part bigger to add strength. 
That naturally cuts into the weight saving, 
but for many applications where little stress 
is involved and strength is a minor factor— 
magnesium is a natural. 

Two of its weaknesses demand careful 
attention from designers. Magnesium is 
particularly susceptible to continued rub- 
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Mognesivm sond co: 
on sewing mochine, leave 


jum pruning sheers or 


bing (bearing friction) and to shear stresses, 
forces which try to strip threads from a bolt 
hole or pull a rivet through sheet metal. 

If you bought one of the first magnesium 
lawn mowers, you may have learned about 
the effects of bearing stress the hard way. 
The wheels sometimes developed a drunken 
wobble after a few weeks’ use because the 
axle, rubbing directly against the magne- 
sium wheels, quickly wore their holes out 
of round. In the present models, inserts of 
special bearing metal take that friction and 
the mowers work perfectly. Excessive shear- 
ing stresses are eliminated easily by using 
enough rivets to distribute the load and by 
avoiding fine, easily stripped threads. 

Magnesium is more resistant to corrosion 
than ordinary steel, although it does not 
possess aluminum’s fortunate ability to form 
its own tough, corrosionproof film. Like 
steel, it'can be protected against oxidation 
by paint. Methods for chromium plating 
it are now being perfected. 

The corrosion caused by salt water and 
food acids affects magnesium, but not much 
more than it attacks aluminum and cast iron. 
According to its producers, there is no 
reason why cooking pots, magically light, 
could not be made of magnesium. It is per- 
fectly suited to frying pans and griddles, 
since it distributes heat quickly and evenly 


pruned to 5% or. 


nesium die castings, will develop % hp. 


ium griddle covers two burners and browns 
food evenly over entire surface. 


and is not affected by greases. Half a mil- 
lion families are already browning pancakes 
and hamburgers on magnesium griddles. 
The griddles should help lay to rest an 
old bogey that has haunted magnesium for 
many years—the fear of fire. After watching 
a housewife turn on two hot gas jets under 
a griddle, you'll stop worrying about your 
magnesium baby carriage suddenly bursting 
into flame. It can’t happen, because mag- 
nesium conducts heat too well to burn 
To be sure, magnesium in powder form, 
or in thin shavings, or melted, will burn 
quickly, and the flames are difficult to put 
out. This characteristic has been put to 
work in photographic flash powders, flares 
and incendiary bombs. It creates a hazard 
in plants working with the metal. Molten 


Frame of big-league catch 


magnesium must be covered with an air-ex- 
cluding film of flux powder or noninflam- 
mable gas while being cast. The dust from 
grinding wheels must be sucked away to 
safe containers by blowers. Fine chips from 
lathe work must be swept up frequently. 

While magnesium is safe, strong and 
light, one more quality is necessary for 
widespread use—economy. It costs a third 
more than aluminum by the pound, but 
volume for volume it is cheaper than any 
other metal except iron, Even when more 
expensive, magnesium’s weight saving may 
cut costs enough to justify the investment. 

Magnesium truck bodies offer a striking 
illustration. One model costs twice as much 
as a steel body, but can carry two tons 
more. The extra two tons on every trip can 
save enough money to pay off the extra 
initial expense within four months. 

The practical dollars-and-cents advantage 
of magnesium is rapidly expanding its indu 
trial use. That means more production, a 
lower price, leading to still more production, 
and so on in a descending spiral. Some au- 
thorities believe magnesium will soon be as 
cheap per pound as aluminum or steel. 

Certainly it can never become expensive 
because we want too much of it. The supply 
in sea water alone is inexhaustible—ten 
million pounds to every cubic mile—and its 
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solid ores are more plentiful than any other 
metal except iron and aluminum. Several 
efficient methods have been used to get 
magnesium from these solid ores, while the 
Dow Chemical Company has a neat process 
for mining the metal from the ocean. 
With so much magnesium potentially 
available, the demand is finally catching up 
to the supply. Apparently it took the jolt of 
a war to overcome the public’s reluctance to 
accept this new metal. But that inertia has 
been overcome. This year should see more 
than 50 different magnesium products on de- 
partment-store counters. END 


Light weight and resiliency 
make magnesium a natural 
for plane landing wheels 


This feather-light vacuum 
cleaner fan is made of mag- 
nesium alloy for higher speed. 


inches long, this carpenter's torpedo level Magnesium works on the auto assembly line in the 
weighs only three ounces—thanks to magnesium. housing ond handle of this electric hand di 
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r 
e 
an amino-acid solution used for injections, engineers of Fr 
designed this sterile filling machine to eliminate laborious hand work. The enti 
ratus is enclosed by a Plexiglas hood and is subjected to a constant flood of bacte 
ultraviolet rays. The machine can fill 2,000 bottles an hour 
Color Deteetive. Standardizing the Bowling with Electricity. 
whiteness of false teeth is only one of the _ electric-powered Whittle Rotobowler, be 
odd jobs of General Electric's spectrophoto- flings an 18-Ib. aluminum ball down a 9 
meter, shown below ely measuring foot carpeted court at speeds up to 100 
an infinity of good oysters m.p.h. in the latest variation of an old sport. 
from bad, analyzes lipstick in crime detec- The court (inset), with lighted hazard pins, 
tion and solves Technicolor problems. resembles a giant pinball game. 
“A, 
r 
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DRIVE A. 


ae © 


HOW TO 


1,, Our teacher is Edson Smith, twice world-dri 
champ. He checks worning fiore to be sure it'll 
work. Rule No. |: Inspect equipment. 
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it's the baby that carries the front ond of the 


4, Smith pus cusliry lover with right hend ox 
Mis leit jerks hook thot drops filth wheal Nex! 
step sto hoek up tractor nd ttaller 


TRN-TON 
TRACTOR 
TRAILER 


5. On the rood. Smith is about to "take" the truck 
ahead. He looks into rear. 


rror, gives orm 
signal, eo! left, passes fast, When it's slippery 
chains oF 


don troller and tractor wheels, 


6. To stop, Hi 
lever on stoor If tractor brokes 
were opplied id fish-toil 


8, Trip is over and Smith backs inte unloading plot 
form off narrow alley. Diagram shows how he stops 
ahead of target, backs with wheels cramped. 


supports ore cranked 
seldom cidents. 
s know the safety rules. 


The track left by thls edvencing train of machi 
the Friant-Kera Canal. lt will cory 
+ of the San. Joag 


ward to the arid tegion near Bakersfield. 


1, Although not on integral part of the train, this 
tractor-drawn tamper performs the first step of the 
finishing operation. A compressed-cir hammer, 
riding on an adjustable boom, packs the sides of 
the canal to prepare them for the trimmer, which 
smooths the surface before concrete is poured. 


3. Concrete mixer, at right. has o long boom that 
feeds aggregate into the concrete-laying jumbo, 
which is called © slip-form liner. A small bucket 
traveling across the front side of the liner dumps 
the concrete down onto baffles at the bottom. The 
bofles, in turn, force the concrete into on even 
layer over the entire surface of the canal. 
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Riyer 160 miles south- 


2, “Locomotive” of the construction train is the 
trimmer, above, riding on rails on each side of the 
canal while its two bucket chains scrape the packed 
sides. Self-propelled by tractor engines, it stands 
36 feet high and is 85 feet wide. Following it 
comes o spray rig that wets down the earth, 


I hysatsa.tsa-otnal| 


4, Front view of the slip-form liner. The dumping 
bucket rides on transverse tracks inside the frame. 


A GIANT TRAIN of unique construction 
machinery is grinding its way through cen- 
tral California. In a single continuous opera- 


INR 


IT 


6, Two men on the front of this jumbo cut length- 
wise expansion joints, machines cut transverse ones. 
A mastic rig then fills joints with caulking. 


8, A view of the canal, looking toward Friant Dom 


5. As the liner moves along, workers riding on its 
Fear section finish wet concrete with hand trowels. 


tion, it is trimming, paving and finishing 
canal big enough to divert most of a whol 
river. Here is the train at work. 


7. The train's “caboose.” From this rig, pai 
spray on curing compound that helps. dissips 
concrete's heat, saves costly cooling installation. 


shows part of finished concrete surface in place. 


AIDS TO 
MODERN LIVING 


PORTABLE HEATER. 
An attractively styled 
home heater that will 
work off any 115-volt 
outlet-has been put 
into limited produc- 
tion by Westinghou: 
to provide suppleme 
tary warmth anywhere 
in the house. The 


lb. unit is made of 
minum, Its resist 


ance-heated element 
draws 1,250 watts. 


l 


PAY AS YOU LOOK. Small tele- 
vision receivers will shortly be made 
lable for home use by Tradio 
. of Asbury Park, N.J., at no 
initial cost to the subscriber. Pay- 
ment is made by feeding a coin 
meter fifty cents for each half hour 
of operation. The receiver may later 
be offered on a fixed rental basis, and 
will also be installed in hotels and 
other public places. It is said to be 
the world’s smallest television set. 
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SIMPLIFIED STIRRING. 
mixing paints, Chad- 
Sales, Inc. of Los 
Angeles, offers a perfor- 
ated strip that is turned 
by a crank. A template 
centers the shaft in the can 
cover. It comes in quart- 
and gallon-can sizes. 


SAFETY ON SKIS. A ski binding that spring-cush- 
ions minor shocks and automatically releases the 
boot under abnormal strain is said to be an answer 
to the most common skiing hazards. In a bad spill 
the foot instantly snaps 
free. Tavi Products Inc., 
of New York, makes it to 
sell for about $10. It may 
be attached to any. ski. 


lay 


KITCHEN RADIO. Measuring 4” deep, this 
unit, manufactured by American Communi- 
cations Corp., of New York, mounts between 
studs so that its panel is flush with the 
kitchen wall. It has a clock, radio, and two 
receptacles, Louvers allow for the dissipa- 
tion of heat. It comes in various finishes. 
Under $60. 


Lp Sie 


SHAVING EFFICIENCY. Electric razors usu- 
ally perform better on D.C. To supply this 
current, Electronic Specialty Company, of 
Los Angeles, makes the small A.C. to D.C. 
inverter, above. It is housed in molded 
plastic and retails for $5. 


MINIATURE PHONOGRAPH. From Swit- 
zerland comes the Thorens record player 
that folds away into a 2” by 5” by 11” 
camera-model carrying case weighing a little 
over 5 Ib. In tone and volume it is said to 
be comparable to full-sized acoustic phono- 
graphs. One winding of the motor is needed 
for each side of a 10” or 12” record. Rexon 
Inc., of New York, distributes the phono- 
graph in the United States. Under $30. 


STEAM PRESSER. Any electric iron can be 
converted into the now popular steam type 
by means of an attachment sold by Steam 
Fast, of Birmingham, Mich. The device 
consists of a sole plate and water cup, and 


sells for about $4. 


THREE-DIMENSIONAL GAME. Ticktack- 
toe takes on extra space as well as interest 


when played on the “Qubie” board, left, 
made by the Duplicon Company, of Hop- 
Kinton, Mass. The four layers of squares 
consist of a hardwood base and three levels 
of transparent plastic suspended by alumi- 
num corner posts. Three sets of molded 
plastic disks in different colors are provided 
as playing markers, allowing either two or 
three persons to participate in the play. As 
is the case with its simpler counterpart, the 
object of the game is to arrange the chips 
in a straight line in any direction either 
through or across the cube, 
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90-SECOND ICE CREAM. Frozen desserts 
of almost any description can be turned out 
in a minute and a half with the rapid freezer 
pictured below. Reversing the old process 
of circulating salted ice around the cream 
container, this freezer puts the ice in the 
middle to speed up the job. The enameled 
unit can be easily disassembled for cleaning. 
Each operation produces a pint of ice cream, 
automatically packed in an aluminum tray. 
One filling of ice and salt is good for a 
quart. About $20. 


STREAMLINED POCKET LIGHT. Simi 
appearance to a cigarette lighter, this metal 
and plastic flashlight flips open and on at the 
same time. Bantam-lite Inc. of New York 
makes the two-cell device in a variety of 
finishes, priced from $1. 


lar in 
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INSIDE OUT. Cleaning the outside of win- 
dows is made safer and simpler by this 
light-weight ma m arm that reaches 
out or bends in as needed. The arm itself is 
adjustable to any angle, and the washing 
head consists of a felt-tipped rim for apply- 
ing the cleaning solution and a rubber squee- 
gee for wiping it off. It is made by the 
Helen Pep Studios, of Kew Gardens, N.Y., 
and sells for about $4. 


EXTERNAL SHOE TREES. Invented by a 
former G.I. to keep his footgear wrinkle-free, 
clean, and ready for inspection, this device 
keeps a shoe in shape by clamping on the 
outside. It is made of cold-rolled steel and 
web strapping, and is adjustable for most 
sizes of men’s shoes. It is made by the Exeter 
Shoe-Tree Company, of Youngstown, Ohio, 
and retails for $1.50 a pair. 


By MARTIN BUNN 


D R. MARVIN’S good-humored voice 
came over the wire. “A patient gave 
me tickets—nice seats . . .” 

Gus Wilson laughed. “I'd enjoy going 
with you, Doc. Eight o'clock? Fine!” He 
put down the phone and turned to Joe 
Clark. “Doc Marvin wants me to—” 

‘The telephone jingled again. Gus snapped 
an impatient “Hello” into the mouthpiece 
and listened. “All right,” he finally yelled. 
“I'll be there in ten minutes. . . . Car gone 
dead up the highway,” he fumed. “Almost 
closing time and I have a date with Doc.” 

It was just getting dark, the bleakest 
quarter hour of a late winter afternoon. Gus 
grouchily drove the wrecker up the high- 
way and a little way out of town. As he 
topped a sharp rise in the road, he sighted a 
red sedan. A man whose head was scrooched 
into the fur collar of a long black overcoat 
motioned him to a stop. 

“I'm Baermann,” he shouted. 

Gus nodded, continued a little way down 
the hill and off the pavement, and walked 
back. “What’s the matter with your bus?” 

Baermann withdrew a pair of pudgy 
hands from his pocket and made a helpless 
gesture. “You're asking me? I ain't no me- 
chanic. We're driving along, and all of a 


GUS Gives Special Service 


Whistling cheerfully, Gus 
Wilson was busy at the 
bench when his partner or- 
rived early the next morning. 


sudden—glug—she stops. I'm in a hurry!” 

“So am I,” Gus grunted. He opened the 
driver's door. Two men were sitting in the 
back of the car. Even on the three-passen- 
ger seat, they were pressed together and 
their shoulders were wedged against the 
sides. One of them was so tall that his hat 
scraped the roof; his face was ornamented 
by a handlebar mustache. The other man, 
who was a full head shorter, held a battered 
and bulging briefease on his knees with a 
pair of ham-sized hands. They stared silently. 

Gus pressed the starter, The engine 
turned over but didn’t take hold. He found 
the gas supply was low, but the tank wasn’t 
empty. Unlatching the hood, he discon- 
nected the line from the fuel pump to the 
carburetor, and pressed the starter relay. 
No gas pulsed out. “Trouble seems to be in 
the fuel line or pump,” he said. 

Evening traffic from the city began to fill 
the road. Hidden from sight in one direction 
by the top of the hill, the car was in a dan- 
gerous spot for extended parking. 

“Can't work out here,” Gus decided. “I'll 
back it down into that clearing.” 

Baermann was fidgeting nearby. “Okay, 
but I don’t want my friends to catch cold 
sitting there. Wait a minute.” He stuck his 
head in the door and mumbled something. 
The two passengers eased themselves out. 
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“Pals,” Baermann told Gus confidentially, 
his manner that of a fond parent. “But when 
they clash—” Instead of finishing, he rolled 
his eyes until only the whites showed. 

Gus rolled the car to safety at the toot 
of the hill, got out, and again lifted the 
hood. “Get down by the gas tank,” he in- 
structed Baermann, “and listen.” He de- 
tached the line to the fuel pump and blew 
into it. 

“It's bubbling,” Baermann yelled. 

On a hunch, Gus replaced the fuel line 
and pressed the starter relay. The engine 
caught and began purring smoothly. 

’s fixed.” Baermann scampered back. 
“It’s working, but I don’t know why.” 
The temperature had gone down with the 
sun, and Gus’s hands were so cold he could 
hardly tighten the coupling nut. “I can’t 

fix it here. Drive it to the garage.” 

Baermann looked at him slyly and seemed 
to be thinking. “Fine,” he agreed. 

“Til turn around and you can follow me 
back.” Gus started for the wrecker, noticing 
that the two huge passengers quickly re- 
sumed their places. Before he reached the 
wrecker the sedan's engine was whi 
and the car made a dark streak up the hill. 


iG ESPOMERS trying to beat him out of 
his fee usually made Gus mad, but to- 
night he felt almost amused by it. Now 
he'd be able to keep his appointment with 
Doc without rushing. He made a wide 
turn in the wrecker and started back. Hall 
way up the hill he broke into a broad grin. 
The red sedan was stalled in the same spot 
as before, and Baermann stood alongside it, 
Aagging him down frantically. 
faving trouble?” Gus paused alongside. 
“It stopped again. You'll have to tow us.” 

“Oh, will I? After your trying to run out 
‘on me?” 

Baermann plucked his cigar out of his 
mouth. his eyes popped open. “Run out on 
you? You told me to drive to the garage!” 

Gus looked dubious. The fur-coated man 
could be telling the truth. Baermann 
clutched his arm, threw him a confidential, 
sidelong look, and nodded solemnly. “I'll 
take a chance,” he said. “You've heard of 
the U.N.?” 

“You mean United Nations?” 

Pointing the mangled cigar end at the 
two men who were bulging out of the red 
sedan, Baermann murmured: “Ivan Polout- 
soff and Pecci Benazet. You don’t know 
them? Soon you will! In that briefcase, 


POPULAR 
MO science 


Benazet—but see how tight he holds it! 
‘And Poloutsoff never takes his eyes off it! 
If they agree—okay for One World! They 
go into secret session tonight. Mister, you 
got to help me get ‘em there on time!” 

“That's a pretty fishy story.” Gus looked 
at Baermann suspiciously. “But I'll take a 
long chance on its being true.” He hitched 
the wrecker’s towline to the stalled sedan, 
and ten minutes later maneuvered the two 
machines into his shop. 


HEN the three riders had stepped out, 
Gus once more tried the starter. Again 
the motor caught and kept running. 

“How about it?” Baermann peered over 
his shoulder impatiently. 

From the gigantic pair came a rumble of 
talk, Benazet unbuckled the bulging brief- 
case. It slipped from his fingers, and its 
contents spilled over the floor, Gus caught a 
momentary glimpse of something vivid green 
and scarlet; then it was hidden by two huge 
bodies. When they straightened up, Benazet 
had the briefease clamped under his arm, 
and Poloutsoff was stripping the paper off 
brown parcel. He handed Benazet a sand- 
wich and began to munch another. 

“All day they worked and worked,” B: 
mann whispered. “No time to eat, even. 

Gus was far from convinced, but having 
gone this far he figured he might as well go 
all the way. The finger of doubt pointed 
straight at the fuel pump. Gus changed it. 

“That's all I can do right now,” he said. 

Baermann hastily piled his friends into the 
car and jumped behind the wheel. “Thanks, 
mister,” he shouted. “Maybe the world will 
owe you a lot!” 
ver mind what the world will owe 
me,” Gus replied. “You owe me-let’s sce—” 
“The U.N. will pay. Send the bill to the 
Treasurer General.” The red sedan pulled 
away. 


R. MARVIN and Gus stumbled into their 
tenth-row seats at the Coliseum as the 
announcer started introducing the com! 
ants in the wind-up bout. “In this kornar, 
wearin’ green trunks, weighin’ 291 pound: 
Pecci Benazet, th’ Basque Bomb! Weari 
red trunks, at 312 pounds, Ivan Poloutsoff, 
th’ Roarin’ Rooshin!” 

“Obese types,” Dr. Marvin observed pro- 
fessionally. “It would be interesting to ex- 
amine them—” 

“Examine me, Doc!” 
a sucker!” 


Gus groaned. “ 


inde 


The spectator in front turned around. 
“And how, brother! All of us rasslin’ tans 
are suckers! Grudge match, they say! That 
double-crossin’ crook Baermann got both 
them tramps workin’ fer him. . . .” 

Action fast and furious erupted under the 
lights. Poloutsoff, bellowing like an enraged 
bull, charged across the ring, seized Benazet 
around his ample middle, twirled him over 
his head a few times, then flung him to the 
mat and trampled over him with both feet. 
Benazet retaliated by sinking his gleaming 
teeth into the bulging calf muscles of Ivan’s 
leg. He gnawed with seeming relish while 
the Roarin’ Rooshin roared. 


(Lose by the ring, Baermann was waving 
his arms excitedly, apparently trying to 
shout some message to one or both of the 
struggling men. His bobbing arm stopped 
suddenly in midair, clamped in a traplike 
hand. Startled, the promoter turned. 

“The Treasurer General wouldn't pay up,” 
Gus said. 

“Huh?” Baermann’s face paled. “Oh—-I 
was just kidding, mister. Anything for a 
laugh. How much?” 


HISTLING cheerily, Gus was busy at 

the bench when his partner came in 
next morning. 

Make the bouts last night?” Joe asked. 

“Yup. Almost missed 'em though.” Gus 


indicated the fuel pump lying at his elbow. 

Idly, Joe picked it up, reached under the 
housing, and pressed the rocker arm, Hold- 
ing a finger over the outlet port, he heard 
and felt the air push by. “Seems ull right to 


“but you can’t 
tell with pumps. Even when the diaphragm 
is cracked, you can often feel the pumping 
action. If you put that in another car it 
might run for wee 

“Then what made it give out last night?” 

“As near as I can figure, a combination of 
things. The motor starved out on a hill when 
it needed extra gas the pump didn’t give. 

“Doesn't it usually provide more gas than 

sed?” 

“Yes, but the slope of the hill put the gas 
tank several inches below where it normally 
is in relation to the pump. That meant that 
still more suction was needed. Then a 
couple of heavyweights depressed the back 
of the car another four inches or so. What 
with the low level of gas in the tank, it all 


added up.” 
“Guess it did.” Joe tuned back toward 
the office. “Got the slip on the job?” 


Gus grinned and handed his partner the 
shop slip and twenty-five dollars in bills. 

“What?” yelled Joe. “Twenty-five bucks 
for that job’ 


said Gus, “six bucks for the job 
and nineteen for special collection service.” 
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With the sweep rake at bottom position, the tractor the hoy is boled, tractor power 
is driven forward to scoop up a hay cock. Raised from avy boles to the proper height for 
the ground, the hay then is carried to stock or boler. loading on the truck or wagon, as shown above. 


Tractor Power Operates Combination 
Rake and Loader on Canadian Farm 


Bexievixc in getting full value from a tractor, James 
M. Amos and V. S. Polson have rigged up a combination 
sweep rake and bale loader that speeds up haying op- 
erations to a marked extent on their farm in British Co- 
lumbia. With the rig, they have handled as much as 
80 tons of cocked hay and 60 of baled hay in a day. 

Only two minutes are required to detach the rake 
and put the bale loader on in its place. As can be seen 
in the accompanying photos, the rig consists of a frame- 
work mounted fore and aft on the tractor and held 
rigid by an overhead brace. The latter serves as a 
guide for a cable run through pulleys from a winch in 
the buck to an elevating platform in front. By means 
of the winch, which has a 12-to-1 reduction from the 
tractor power takeoff, the operator can raise or lower 
the elevating platform at will. 


‘An elevating 
the 


Jatform tracks on upright rails ot 
tractor, the operator roisin, 


Standing Position on Tractor 
Reduces Operator Fatigue 


AtLow1nc the operator to assume a stand- 
ing position if desired while driving a tractor, 
a hinged seat assembly and steps for the 
right and left side of the machine are of- 
fered by Harry Ferguson, Inc., of Detroit, 
producer of mechanized farm’ equipment. 
The steps are treated with a nonskid ma- 
terial. The manufacturer reports it has been 
found that the operator becomes less tired 
if he can change position occasionally dur- 
ing long hours of driving a tractor. 
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LONOXIDE Thumbs a Ride 


Drowsy while driving? Make sure carbon mono; 


joning you at the wheel. 


Pp 


Cw monoxide is a hitchhiker. We 
all know that this odorless gas, ge 
erated by an automobile at the rate of about 
a cubic foot a minute, will quickly tum a 
closed garage into a death chamber, but 
we are apt to overlook the fact that it rides 
along each time we drive out on the highway. 

Its handiwork shows up in traffic accident 
news more frequently than most persons 
realize. The police reports may say that 
the driver “apparently fell asleep,” or per- 
haps a big question mark appears in the 
space where the cause of the accident should 
be recorded, since no one remains alive to 
tell about it. Some of these accidents, it is 
true, result from lack of sleep or just plain 
weariness after long hours of driving, but 
there seems to be no doubt that a good 
percentage occur when carbon monoxide, 
stealing a ride in the car, dulls the senses 
of the driver, 


le isn’t 
A checkup may save a life. 


As an agent of death, carbon monoxide 
works by combining with the red corpuscles, 
preventing the blood from carrying oxygen 
throughout your body. A little goes a long 
way. Just two parts in 10,000 of air are 
enough to impair perceptions; and not much 
higher concentrations, breathed for a suffi- 
cient time, can prove fatal. When a car 
engine is operated in a closed garage, the 
air becomes dangerous to breathe within 
three minutes. Safety education has made 
most people aware of this, but comparatively 
few realize that there are equally important 
precautions that should be taken to minimize 
the danger of carbon monoxile out on the 
highway. 

Tests conducted in Connecticut by the 
State Health Department and the Travelers 
Insurance Company underline the need for 
such precautions. Traces of carbon mon- 
oxide were found in nearly 50 per cent of a 
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group of cars checked at random along the 
highway, and in more than 10 percent there 
were dangerous concentrations—enough to 
dull the senses, and passibly produce uncon- 
sciousne: 

Concentrations of carbon monoxide be- 
low about 3.5 parts in 10,000 are not im- 
mediately dangerous, but if you are exposed 
long enough this amount will produce head- 
ache, mental dullness, and a sense of physi- 
cal weariness. At 2 parts in 10,000, these 
primary symptoms generally occur in about 
two hours. Such symptoms, usually dis- 
regarded, are often the cause of inefficient 
driving and accidents. 

Hence, if you ever develop a feeling of 
unreality while driving and the traffic and 


Small chemical de 


ctors made by the 


If monoxide is present, the detector will change color, the 
ing on the gas concentration. Compar 
the exposed detector with a chart shows the concentration. 


final color depen 
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Sofety Applianc 
Company provide a way of testing a car for carbon monoxi 


city street or countryside seem like some- 
thing seen in a dream, it is high time that 
you open the car windows wide and pull up 
and park immediately until you again feel 
normal. Also, be wary of a headache that 
develops while you are driving. 

If you suspect that an unsafe percentage 
of carbon monoxide is contaminating the 
interior of your car, you can make a test 
with the detector ampoules manufactured 
by the Mine Safety Appliances Company, of 
Pittsburgh. Although devised for the de- 
tection of dangerous carbon monoxide con- 
concentrations in manhole entrances, the 
ampoules are now used by garages, chemical 
plants, and other industries for the same 
purpose. They cost $1.25 for 10 ampoule: 

Smaller than a cigarette, one 
of these ampoules will detect the 
presence of monoxide in air in 
concentrations as low as 2 or 3 
parts in 10,000. They 
sentially of palladium chloride in 
an acetone-water (nonfreezing) 
solution, sealed in a glass tube sur- 
rounded by cotton. 

In use, the ampoule is crushed 
between the fingers, allowing the 
solution to saturate the cotton. 
The ampoule is then left for 10 
minutes in a place where carbon 
monoxide is suspected. Originally, 
the crushed ampoule is yellow. 
If monoxide is present, metallic 
palladium will darken the cotton, 
the depth of discoloration (run- 
ning from a light gray to a grayish 
black) depending on the concen- 
tration of the gas. The concentra- 
tion then can be determined by 
comparing the color of the am- 
poule after 10 minutes with the 
scale of colors on a chart furnished 
with the set. In a car you might 
place the crushed ampoule on top 
of the front seat, or better still, 
hang it by a cord from the roof. 

Contamination of the interior of 
a moving car may result either 
from the exhaust gases of your 
own car or those close ahead. A 
leaking exhaust system or a rusty 
or battered muffler often will al- 
low the deadly gas to seep through 
cracks in the floor or doors. In 
some cars exhaust gases, instead 
3 of flowing away to the rear, ac- 
tually move along with it because 


ee, 


ae aS | ray 


= 


Monoxide, from the car in front as wall as from your own, can enter by many routes, including open windows, 


of the turbulent flow of air immediately be- 
hind, and monoxide-laden eddy currents may 
whip into the open windows—looking for a 
victim. If all of these sources of contamina- 
tion joined forces, as easily they might, the 
car could soon become a rolling death trap. 

Since carbon monoxide is a product of 
poor combustion, proper adjustment of the 
engine is an important factor in reducing 
the hazard. Experiments by the U. S. 
Bureau of Mines have shown that the pro- 
portion of this gas in automobile exhausts 
ranges from 1 to 13,72 percent and that 
the amounts vary widely at high and low 


speeds and with good and poor carburetion, 
As combustion efficiency increases, the 
monoxide content of the exhaust naturally 
decreases. The percentage may be as high 
as 13 from a poorly adjusted motor run- 
ning at 50 percent efficiency. When the 
car has been tuned up to run at 80 percent 
efficiency, the monoxide content drops to 4 
percent. 

These percentages sometimes are put to 
use in reverse. Some garages have equip- 
ment to determine the monoxide content 
of a car exhaust. From this, it is possible 
to estimate the efficiency of the engine. 


Flow Meter Developed by Ford Tests Crankcase Ventilation 


Desicnep for use in a test car under 
actual operating conditions, the low meter 
shown in this photo was developed by the 
Ford Motor Company as a means of measur- 
ing the efficiency of various systems of 
crankcase ventilation. Such ventilation, 
which involves an induced flow of fresh air 
through the crankcase to carry away blow- 
by gases escaping past the piston rings, has 
been the subject of considerable research 
and study. 

Instantaneous readings may be taken from 
the Ford meter, which is two duplicate in- 
struments built as one and attached to 
the normal engine ventilating system. One 
measures the flow of fresl entering the 
engine, the other the outlet flow. 
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SKID CHAIN. A tire chain that can be put 
on without jacking or rotating the wheel has 
been invented by C. H. Reynolds, of Do- 
nora, Pa. Two flexible rings hold the links 
ss the tire, and lock in place semiauto- 
matically. Early production is planned. 


CAR CLEANER. 
This miniature vacu- 
um cleaner operates 
off the intake mani- 
fold. It is made by 
Craft Industries, 
Inc., of Buffalo, and 
retails for about $5 
with all accessories 
needed for quick and 
easy installation, 


is obt: 


POPULAR 
M46 science 


TROUBLE LIGHTS. 
Bright illumination for 
use in and around a car 
ained with lamps 
that can be plugged into 
cigar-lighter 
Two such devices are 
shown here, and similar 
ones have been an- 
nounced by other manu- 
facturers. Different 
mounting and reflector 
features include a mag- 
netic clamp and a case 
that opens into a stand. 


TIRE-LIFTING TOOL. Changing wheels will 
be easier with this two-pronged device that 
simultaneously supplies lifting leverage and 
lines up the wheel holes with the proper 
bolts or lugs. Prong spacing can be adjusted 
to suit any automobile wheel. The T. E. D. 
Corporation, of Los Angeles, is the manu- 
facturer of the new wheel changer. 


sockets. 


MECHANICS 
HANDICRAFT 


+ Making Plastic Bathroom Fittings 
+ Steam-Driven Toy Auto 

* Modelmaker's Paint Sprayer 

+ Abrasives as Shop Tools 

* Photographic Black Magic 


Modern 
SMOKING STAND 


By JOSEPH ARONSON 
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IGHT-COLORED wood 

such as birch or maple, 
finished with clear varnish 
complements the modern 
style of this smokir 
Select the wood carefully so 
the grain will show for the 
best effect. 

The table part holding two 
glass ash trays is made as a 
frame with mitered and dow 
eled comers. One way to get 
the beveled inside edges is to 
cut them on the frame mem: 
bers before assembling, but 
care must be taken in fitting 
the middle crosspiece. The 
frame can instead be built of 
narrow stock, without the 
bevel, and mitered bevel 
molding then glued in, Be 
sure to obtain the ash trays 
before starting work so that 
you can alter the frame di- 
mensions if necessary to fit 
the trays. 

Cut the handle from one 
piece with the grain running 
horizontally. For the hand 
shown, stock was chosen with 
knots spaced so they came at 
the bends, and the whorls 
carried the grain there at right 


angles. 


stand. 


This is hardly neces- 


Two square gloss oth trays, set in 
the open frame and supported on a 
beveled molding, can be taken out 
readily for emptying and cleaning. 
Metal trays con, of course, be 
uted instead. A handle is doweled 
into the upright piece thre-gh the 
frome. All edges are sanded round. 


sary for strength, which 
is provided by the dowels 
in the joints. 

The upright is most 
easily made of two mat- 
ing pieces, bandsawed to 
shape, jointed, and glued. 
If you don’t mind a little 
work with the jigsaw, it 
could be made from one 
board with the center 
section sawed out. 

‘A good-sized bandsaw 
affords the quickest way 
of beveling the sides of 
the base, although careful 
work with a handsaw and 
plane will also serve. Note 
that the bevels are at two 
different angles, one for 
each set of opposite faces. 
The base is doweled and 
glued to the upright. 
Four dome gliders are 
put on the bottom. 

A natural finish can 
be obtained with a pen- 
etrating sealer and wax, 
with clear varnish and 
wax, or with wax alone. 


Wooden Steady Rest Supports Dowel Stock for Small Turnings 


Dowex lengths up to 18” can be turned for saat oanaions 
chessmen, pegs, toy parts, and the like if sup- ; 

ported in the lathe by a steady rest such as the 
one shown here. The dowel is driven into a 
wooden chuck drilled a snug fit and is 

with a brad. Furniture polish is rubbed on the 
stock for lubrication, and the free end of the 
dowel is inserted in the steady rest, which is 
clamped on the lathe 

ways with enough of the 
dowel stock projecting 
from it for turning one 
complete piece. 

Run the lathe at next 
to highest speed, and cut 
off the piece with a skew 
chisel when it is finished, 
encircling and catching it 
with the left hand. The 
steady rest can then be 
unclamped and moved to 
the next working posi- 
tion on the ways without 
stopping the lathe. 


Turning divisions 
morked on a tool | 
rest screwed to 


size dowel used. | 
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DAD to build 


Pa who have a young baby will 
find this cradle has some special advan- 
tages, Not only can it be rocked in the best 
tradition, but a simple lock holds it steady 
when you wish. The cradle part can be 
lifted from the rocker stand and carried in 
a car in place of a basket, and at your des- 
tination may be put on two chairs for the 
baby to sleep in. It's big enough—32%” long 
—for use until a baby is quite large. The 
cradle is shown in color on page 117. 

‘Anybody can make this project in just a 
few evenings, Saw the sides and bottom of 
the cradle itself from %” plywood, and the 
ends from %” plywood. Assemble with 
screws and glue, rabbeting the bottom into 
the ends and sides, Stove bolts through the 
ends serve as rocker pivots and drilled dow- 
els as spacers. Pad the sides, bottom, and 
ends, and cover with white imitation leather 
glued at the edges and decorated with blue 
upholstery nails, The fabric can be cleaned 
with a damp cloth, 

Transfer the design for the bunnies to %” 
plywood panels and bandsaw them to shape. 
Round the notch between the ears to receive 
the rocker pivots. Lining with sheet metal 
(tin-can stock will do) resists wear. Don’t 
cut between the lower part of the ears as 
this would weaken the piece. 

The stretchers may be tenoned into blind 
mortises, if desired, but long wood screws 
and glue will hold satisfactorily. If the top 
stretcher is found to be too high, shallow 
notches cut where the ends of the cradle 
pass will provide room for plenty of swing. 
The brake is a barrel bolt screwed to the top 
stretcher and slipped in a hole in the bottom 
of one end, Roller casters on the lower 
stretchers, preferably the large, rubber-tired 
variety, will let you move it easily. 

Finish the cradle and_ stretchers with 
shellac to show the grain. The bunnies may 
be enameled blue and pink on white, with 
black accenting eyes, ears, and overalls. 
Furniture dome casters will serve to make 
the shiny buttons on the overalls. 
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BRAKE DETAIL 


Cut along the outline, and then 
fold first down the centerl 
following with the other folds. 
The pattern is full si 


Rustless Glass-Cutter Holder 


ATTACHED to a wall by means of a sheet- 
metal strip, a length of metal tubing makes 
a convenient holder for a glass cutter. The 
tubing should be large 
enough in diameter for 
the cutter to go in, and 
1” or so longer than 
that part of the shank 
holding the wheel. 
Solder a metal disk to 
the bottom and push 
a cork down from the 
top to cushion the cut- 
ting wheel; then pour 
in light machine oil or 
medium oil thinned 
with kerosene to pro- 
tect the cutter against 
rust.-WILL THOMAS, 
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> FOLD SOLID 


NZ ines vown 


Cardboard Dachshund Cutout 
Makes Place Card or Toy 


Panty favors in the amusing form of in- 
quisitive dachshunds can be yours for a little 
scissors work. Children also delight in the 
little dogs as toys. Use cardboard just stiff 
enough to retain its shape, and for place 
cards mount the figures on small cardboard 
bases. Experienced craftsmen can make the 
dachshund of copper, brass, or tin plate to 
lend a touch of humor to a decorative 
scheme. 


Tape Prevents Check Raising 


ALTERATION of the amount of your per- 
sonal checks will be impossible if you cover 
the wording with a thin strip of transparent 
cellulose adhesive tape. The lettering, of 
course, cannot be changed through the tape, 
and if an attempt is made to remove the 
tape, it will tear away the surface fibers on 
the check paper —KennetH Muri..y. 


FELT-FLOCK 


facturer provides a choice of eight colo 
blue, taupe, red, green, gray, and white. 


TILTING VISE. A ball vise manufactured by 
the Reypo Corporation, of Los Angeles, 
has a base so designed that the vise can 
be instantly locked at any angle. The 
2” jaws open to 2%”, while the throat depth 
is 1%”. The body is entirely closed to 
keep out dust and chips. 


‘AY GUN. Velvety coatings of felt 
flock may be easily applied to radio-speaker grilles, 
turntables, instrument cases, toys, show cards, and 
other items with a spray gun produced by the Walter 
L, Schott Co., of Beverly Hills, Calif. Propelled at high 
velocity by the gun, the flock particles embed them- 
selyes in a previously applied undercoat. The manu- 

brown, ivory, 


TOOL HOLDER. Mounted on 
the wall above a workbench, the 
Magnagrip, a magnetic rack, pro- 
vides a means of keeping metal 
tools handy. Manufactured by 
R. E. Phelon Company, Spring- 
field, Mass., it also can be used 
in the kitchen to hold knives. 


J 
SAW HAS DEEP CUT. A table saw offered 
by Peerless Precision Products Co., of Prov- 
idence, R. L., has a cutting capacity of about 
2 11/16” with an 8” blade. A 14” by 18” 
cast-iron table that tilts to 45 deg., a cast- 
iron fence that is adjustable for alignment 
and reversible for use on either side, an 
aluminum miter gauge, and an aluminum 
guard are other features. Extra equipment 
includes a selection of dado heads. 
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Make Your Own 


All of these bitieooe oo 


or colore helt shown 


Plastic Bathroom Fixtures 


By JOHN P. ARNOLD 


sie ROOM fixtures of transparent acrylic 
plastic present a fine appearance and 
are as durable as anything you can buy. For 
this five-piece set—towel bar, soap dish, shelf 
brackets, tissue-roll holder, and toothbrush 
and tumbler holder-you need only a few 
scraps of plastic. 

A hot-air oven with a temperature regu- 
lator is satisfactory for simple forming, the 
optimum working temperature ranging from 
250 to 300 deg. F., depending on the thick- 
ness of the material. Molding forms may be 
cut in %” pine plywood with a jigsaw. If you 
use crystal plastic, frost the edges with fine 
sandpaper. Colored plastics look better if 
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all of the edges are buffed to a high polish. 

For the towel bar, the plastic stock should 
be quite substantial, especially if it is to be 
more than 16” long. Such sizes as %” by %” 
and X” or X” square are good, the length 
being several inches more than the finished 
product so that the ends, which the clamps 
will mar, can be cut away after the stock 
has cooled. 

Although the bending form (Fig. 1) might 
be considered too crude for production work, 
it serves its purpose quite satisfactorily. Two. 
blocks of %” plywood are cut as indicated 
and then aligned and attached to the base- 
board so that each overhangs slightly to 
allow clearance later for the twisted portion 
of the bar. Separation of the blocks will be 


governed, of course, by the predetermined 
length of the bar. 

Of all the fixtures to be made, the towel 
bar involves the only forming operation 
where the plastic must be in the optimum 
working condition; that is, it should be 
subjected to prolonged heat in the oven until 
it attains maximum flexibility. Then one end 
should be clamped to the inner side of one 
of the blocks and brought around the curved 
portion. While the plastic is held against 
the outer edge of this block, six or more 

's are taken in the material, and, after 
<d section has been stretched taut, 
the second end is placed against the outer 
edge of the second block, carried around to 
the back, and clamped fast. If the first 
attempt is not ictory, the plastic may 
be reheated and formed again. 

‘© forms may be used for the tumbler 
and toothbrush holder (Fig. 2), although if 
desired the collar that supports the tumbler 
can be formed with ease around a tumbler 
of the size that is to be used. For the collar 
and scrolled support, saw two strips of X” 


Heated to 250 or 300 deg. F., the towel bar may 
be twisted into o graceful spiral. Here, the end 
is being clomped to the jig os the final forming 
cperation. Notice that heavy gloves ore needed, 


Applying solvent cement with o medicine dropper 


OF all such 
satisfactory 
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¥e"s Ve" stock 
S< CEMENTED 
‘ON 


D 
Qe Hous 


7] 


MAR. 
voa7 155 


about 7%” and the other about 8%”. (The 
exact length will depend on your forms.) 

‘After edge-sanding both pieces, drill and 
countersink a 3/16” hole in the middle of 
the shorter piece—the collar—and stop-groove 
it for 3” from each end. This groove, 1/16” 
deep and 3/16” wide, can be cut either with 
a sharp dado saw or by successive kerfing 
with a common saw blade. 

Drill two 3/16” holes in the longer piece, 
one %” from the end and the other 1” beyond 
the first. Wings for holding the toothbrushes 

, are jigsawed from 3/16” stock to fit the 


+ a ee eat 4 ee ee _ 
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Forms are cut in %” plywood with a jigsaw, openings being mode 1/16” wider than the # 


grooves in the collar, three %” holes being 
drilled in each to insert the toothbrush 
handles. Cement the finished pieces together 
with ethylene dichloride, applying it with 
a medicine dropper rather than a brush 
for a neater appearance. 

The soap dish (Fig.3) is made in two 
parts, only one of which requires forming. 
After this piece has been drilled, sanded, 
and formed, the three %” by %” notches at 
each end for the supporting bars may be cut 
on a circular saw. Cement the flat bars 
edgewise into the grooves. Within this frame, 
a flat piece of 1/16” stock (with two ” by 
%” strips cemented lengthwise on top) is 
fitted—but not cemented. Such a two-piece 
dish is readily cleaned. 

Two forms are used for the shelf brackets 
(Fig. 4), one for the right-angle bracket and 
another for the supporting scroll. While 
cementing these pieces, apply a slight clamp- 
ing pressure such as can be obtained with 
spring clothespins. If you wish, brightly 
finished drive screws may be used instead of 
cement to avoid any danger of the loaded 
shelf collapsing the brackets. 

The tissue-roll holder is a simple bending 
operation, the holes for the supporting 
screws being drilled while the 3/16” by 
11/16” by 13%” strip is still flat. The form 
should be devised so that the arms of the 
bracket must be sprung outward slightly to 
fit into the ends of the cardboard tube of a 
standard roll of tissue. 


kness of the 


plastic to be used. All of the surfaces that may touch the plostic should be sanded perfectly smooth. 
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FAN ME DOWN! Grandma and her waving 
fan will have to take a backseat to me. I'm 
a movie fan who likes to- be cool in a hot 
theater. But instead of waving a paper fan 
and getting tired, I take along an automo- 
bile defrosting fan and a 6-volt dry battery, 
place the battery on the floor, and with a 
zephyr in my lap sit through the show in 
cool comfort.—ALvert J. EICHEL, 


IT'S THAW RIGHT! Yes, sir, my solution 
for a frozen automobile radiator works fine. 
I borrowed my wife’s vacuum-cleaner hose, 
placed one end in the steaming radiator, 
and, with the hose, directed the steam 
against the bottom of the frozen radiator. 
The steam thawed it fast.—O. C. Tooapson. 


Sy 


\ 
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HOT TIP FOR A COLD DRINK, Caught 
short of ice on a hot day, I cooled my beer 
by wrapping the bottle in a towel, saturat- 
ing it with gasoline, and evaporating the 
gasoline with compressed air, Only draw- 
back—no smoking!—Roverr J. ULLINy. 


SINK THAT STOPPER! A stopper and its 
tarnished chain dangling in a wash basin or 
piled up in the soap dish always annoy me. 
In my bathroom, I removed the stud to 
which the chain’ is attached, slipped the 
loose end of the chain through the exposed 
hole, and fastened a weight on it. Now the 
stopper can he found in the same place 
and the chai. .: hidden.—Joun J. ANTAL. 
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Lead-Tipped» 
Arrows 


LUNT arrowheads for target, field, and 
small-game shooting can be readily cast 
of lead or other metals right on the end of 
the shafts by archers who like to make their 


own tackle. They are durable and efficient, 
and on at least three counts will be found 
to be superior to pointed arrows. 

Used with a regular hunting bow, blunt 
heads molded on tough birch shafts deliver a 
terrific smash and will usually knock a 
squirrel or coon from a tree or stop a rabbit 
far more quickly than a sharp hunting head. 
Shot at game in a tree, a blunt head will not 
ae in the trunk or a branch like a pointed 

On a ground shot, a blunt-headed 
shalt i is not so apt to go sneaking away under 
grass and become lost. 

I can vouch for their effectiveness myself, 
having hunted both small and large game 
with the bow for more than 40 years. 

Four styles of heads are shown here—a 
variety that will amply care for the needs of 
most archers. A shouldered shaft, A in the 
drawing, with the head the same diameter 
as the shaft, is primarily a target arrow. For 
roving shots at small game, where the arrow 
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may strike stumps, rocks, and the like, the 
unshouldered B is less likely to be broken. 
C and D are variations of the hunting head 
—C cone shaped and D, really the best of 
all for small game, acorn shaped. 

A mold for the heads is made from two 
blocks of hardwood hinged together at one 
end and fastened at the other with a hook 
and eye. Drill straight through the centerline 
of the joined faces holes the exact diameter 
of the arrow shafts. For A nothing further 
need be done. B is counterbored %” larger 
for a depth of about 1”. C is shaped with 
a tapered reamer, the mouth being about 
%” larger than the shaft bore. D is carved 
and then smoothed with sandpaper on the 
rounded end of a dowel, or a cone can be 
poured and the finished head filed round. 

Secure the shafts in the mold and support 
it vertically and level. Pour full of lead, 
solder, tin, zinc, babbitt, type, or other 
metal that can be melted in an iron ladle 
over gas. Finish with a fine file. If the 
heads become deformed after hard use, 
they can be put back in shape easily with 
a hammer.—Jue RAMSEY. 


Plastic Basket Serves 
Cigarettes or Candy 


Four pieces of crystal-like plastic 
form . dainty serving basket for nap- 
kins, candy, cigarettes, or nuts. The 
inside of the handle holes as well as 
the scalloped and top edges are col- 
cored with a plastic dye; red was used 
here, but almost any color will prove 
effective. 

To make the sides, lay out the de- 
sign on the masking paper already on 
the %” stock, saw them out, and drill 
the handle holes. Polish the edges and 
apply the dye before removing the 
paper. The bottom is cut to size from 
4” sheet. Balance the piece on top 
of a round form (a large fruit can has 
the right radius), place the plastic and 
form in an oven, and heat to 250 deg. | 
As the plastic becomes warm it falls 
naturally into shape; the ends may 
have to be held down while it cools. 
Cement the bottom to the sides. 

Clamp the ends of a %” by %” by 
10” handle strip with spring clothes- 
pins. Heat the strip and, using the 
clothespins as handles, twist and bend 
it to shape, finally bending the parts 
held by the clamps inward at right an- 
gles. Plastic must be worked quickly 
for it remains pliable for only a short 
time. It can, however, be reheated 
and reworked.—Euma WaLTNER. L 


f Three-Piece Colonial Candlestick Lamp 


Watnur and maple are equally satisfactory for this 

three-piece turning project. The upright, handle, and 

piu base are made separately as shown in the outline draw- 

ing at the left. A 214” turning square is used for the up- 

right; it is turned as a unit and drilled its entire length 

for the wire. The top is also counterbored 4” for the 
threaded pipe nipple used to support the socket. 

Tur the 6” base on the faceplate and apply a sealer 

coat while it is still in the lathe. 


ya" STOCK For the handle, *4” stock is cut to 

\ shape and bored for upright and 

possiroe a cord. Screw the handle to the base 

zi and glue the upright into position; 
ait then lacquer and wax the assembly 


before installing the socket. Top 
BNE the bulb with a clip-type lamp- 
# shade of suitable size and pattern. 
—Ricnanp Haxson. 
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This gloss rack of removable 


dowels set in slonted holes 
saves space on the drainboard 


and dries glasses quickly. 


SHORTENING, 


—\ 


MEASURING 
CUP. 

HALF FULL 

OF WATER 


To measure half a cup of shortening, drop spoonfuls 
into half o cup of cold water until water reaches 
the brim. For other fractions fill the cup with water 
accordingly, and for a cupful measure two half cups. 


If a replacement part for your glass coffee maker 
foils to fit perfectly ond pr: jcuum seal, 
@ strip of rubber tape will 

Rubber cement can 
are usually sufficient 


RUBBER TAPE 
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FRENCH-FRIED 
POTATOES 


we 


os 


Excess grease on foods fried in deep fot will bo 
absorbed by a clean paper sack if the food is put 
in it at once. Jiggling the sack helps and also 
spreads salt evenly on French-fried potatoes, 


Plaster under picture hangers is sometit 
when you drive in or remove a hange: 
be avoided if a small strip of cellulose tape is 
first stuck to the wall to cover the area into which 
‘the nail is to driven. 


Honging sinks thot become loose at the wall joint 
con (= supported readily ot each front corner with 
an ipe under the apron with o tee. 
at the other end with @ floor flange. 


pi 


1d a hook by which o paint con may be 

ng of @ ladder, loop short length 
of plumber's perforated metal strap around the con 
and bind it tightly with o bolt ond nut. Bend the 
free end of the strap into a simple hook. 


Uniform stapling margins ore provided by 0 
of tin-con stock flottened, bent upward, and 
to the stapler bose by a rubber band. The upright 


part serves os o stop for inserted papers. 


‘and set them upside d 
of filled cups ore merely placed in th 


WAR 
1947 I6I 


By ROY L. CLOUGH, Jr. 


EASURING but 5” in length, this tiny 

m car chuffs along rapidly on any 
smooth surface. Doughnut-style model 
airplane tires give it a good grip on the 
“road”—whether concrete driveway, tennis 
court, or polished floor. Power is supplied 
by a X” by %” double-acting oscillating en- 
gine, while the crankshaft doubles as the rear 
axle, No flywheel is used, the car itself hav- 
ing sufficient momentum. An “ink-pad” 
burner fires the boiler and, unless oversup- 
plied with alcohol, will not constitute a fire 
hazard. Caution: Don’t operate Fizz-Whizz 
where it may run under furniture or into in- 
flammable material, 

Begin construction with the engine. The 
cylinder and piston are most conveniently 
made from a mating pair of 34” fishing-rod 
ferrules. Use fine emery cloth and crocus 
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cloth to polish the inner ferrule to a nice 
sliding fit in the cylinder. If you can't locate 
suitable ferrules, use %” brass tubing for the 
cylinder and a lathe-turned piston. 

Note that the connecting rod is made in 
two pieces; the piston part is a length of 
3/32” tubing, centered in the ferrule and 
stiffened by a thin brass disk, and polished 
to slide nicely in a length of %” tubing. The 
latter, soldered to a disk that is subsequently 
soldered to the cylinder, forms the stuffing 
box. The other part of the connecting rod is 
a length of 1/16” steel wire, formed in a 
loop at one end and filed at the other to fit 
within the tubular part. 

Bend the crankshaft from 3/32” wire, slip 
on the rear half of the connecting rod, and 
retain permanently with two small soldered 
washers. Tack-solder the two halves of the 
connecting rod together. 

Lay out and drill the cylinder plate as in 


Fig. 1, making certain that the holes are 
.d parallel to the sides. Tap the center 
hole 6-32, screw in a 4” stud, ant solder the 
plate to the cylinder. The steam ports are 
then drilled through the cylinder wall, as in 
Fig. 2. Cut out and bend the valve plate 
(Fig. 3) from 1/16” brass, Bend the mount- 
ing lug with care in order not to impair the 
flatness of the face, and drill the mounting 
holes and a centered No. 29 hole for 
the pivot stud, 

Assemble the uncompleted engine on 
a board as indicated in 4. A sheet- 
metal strip with a 3/32” hole near one 
end is mounted over a similar hole 
drilled %” from the edge of the board. 
Oversize holes for the screws holding 
this strip permit adjustment to get the 
crankshaft precisely vertical. The pivot 
screw on the cylinder fits in an oversize 
hole in the wood about 3%” from the 
crank and %” from the edge. Adjust the 
ylinder and valve plate so that the pis- 
ton just closes the upper port at top 
dead center; then screw the plate to the 
board at that point, 

Turn the crank 90 deg. (Fig. 4) and 


At right is @ close-up of the single-cylinder 
engine that drives the little cor. The series 
of steps below shows how the ports are located 
so the engine will have maximum efficiency. 


with a 1/16” drill in the port in the upper 
end of the cylinder, turn the drill just enough 
to form a dimple in the valve plate beneath, 
Rotate the crank 180 deg. and make another 
dimple; then disassemble the engine and drill 
through the valve plate the two holes thus 
located. 

To spot the other two ports, remove the 
piston and turn the cylinder on the valve 


HOLE EXTENDED: 
THROUGH 

WALL OF 
‘CYLINDER 


LOCATE Pivor SCREW 
AND CRANKSHAFT. 
‘SO PISTON JUST 


DRILL OR PIN 
IN PREVIOUSLY 
DRILLED HOLES 
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plate until the previously drilled holes line 
up. Push a close-fiting drill or pin through, 
(Fig. 5) while another port is dimpled at the 
opposite end. The pin is removed, the other 
port aligned, and the fourth port located. 
Build up a steam manifold from %” tubing 
and solder to the valve plate as shown in the 
photos. An easy way to do this is to peg the 
parts together with bits of wooden match- 
stick, flow on solder, and remove the pegs. 
Lap the valve and cylinder plates together 
with fine emery powder until smooth and 


Note at left how o wi 
front oxle con be 
to control the dir 


around the 
vorious holes 


n of the model. 


A osatssescaia 


BENDON 
DOTTED LINES PuNcH 
ignours' 


Ma" HOLES. 
CHASSIS: 
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flat, clean well, solder in the cylinder ends, 
and assemble the engine with a light spring 
and a 6-32 nut. 

Use tin-can metal for the chassis and bulk- 
head. Make a cardboard pattern to the ex- 
act dimensions shown and trace around it on 
the tin plate with a scriber. Cut out, bend 
the chassis to shape, and solder together, 
but leave the back flap open until you are 
ready for final assembly. 

The burner is simply a piece of tin plate 
folded over to hold some wicking and a piece 
of screen. Make the boiler from ,024” sheet 
brass curved to an elliptical section and 
fitted with two ends. For maximum strength, 
use a few rivets as well as solder on the 
longitudinal seam, Tack-solder the ends in 
place, flange over the edges of the shell 
with hammer taps, and fill the recesses thus 
formed with solder. For a steam dome, cut 
a X” length of %” tubing, solder on an end 
cap and steam line, and solder the dome over 
a” hole in the top of the boiler. As a filler 
cap, solder on a nut and use a wing screw 
and washer. Though not used on the model 
pictured, a safety valve is desirable. Solder 
on a short length of %” tubing near the front 
of the boiler, and fit it with a spring-loaded 
bolt to hold a disk of soft automobile gasket 
material against the upper edge. 

For a front axle, use 1/16” steel wire pass- 
ing through a swivel clamp. The steering 
link is a piece of wire looped around the axle 
and run back through a tubular guide. A 
row of holes in the chassis to take the bent 
end of this wire permits adjustment. The 
wheels, obtainable in a model-airplane shop, 
shouldn’t exceed 1%” in diameter for best 
performance. Retain the front ones on the 
axle by four small soldered washers. 

To assemble Fizz-Whizz, insert the engine 
with the bearings on the crankshaft and 
solder the bearings to the inside chassis floor. 
Mount the engine on a wooden pillow block 
and shim it carefully to insure equal steam 
intake on both strokes. Adjust the two-part 
connecting rod for correct piston travel and 
solder it permanently together, Hold the 
boiler in place with a drop of solder at each 
end, and use neoprene tubing to couple the 
steam line. “Key” the rear wheels to the axle 
by means of little lugs of solder adhering to 
the steel axle and fitting into drilled recesses 
in the aluminum hubs. Be sure to remove 
the rubber tires during soldering. 

Attach a painted wood ball to simulate the 
driver, using a wood screw, and solder the 
back in place. Fill the boiler about half full, 


After a run the fuel supply con be reple 
© few squirts of a mo 
flome is out. 


d by 


Two oil-soaked felt washers on the crankshaft next 
to the connecting rod will oid in its lubrication. 


squirt about six medicine droppers of alco- 
hol on the burner pad, light, and slide into 
place. Block up the model so that the rear 
wheels clear the table and turn them a few 
times after the boiler has begun to steam to 
clear the engine of condensate. Then adjust 
the tie rod for a circle, place Fizz-Whizz on 
the floor, and give ita gentle push. END 
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Decorated Spice 


Mounrep on the side of a kitchen cup- 
board, this handy occasional shelf will hold 
spices, When not in use it can be flipped 
upward to serve as a decorative plaque. 
Make the piece of 14” solid stock or ply- 
wood and hinge with long brads and small 
angle brackets. Dress the top edge to per- 
mit a 180-deg. swing and glue a small strip 


Hickory Slivers Spread Glue 


Spurr into thin strips, old hammer handles 
and other pieces of hickory make excellent 
glue spreaders, paint stirrers, and the like. 


They are flexible and strong and do not 
break easily even when dressed by sanding 
to almost paper thinness. A X” by %” width 
and 4” to 6” length will be convenient for 
spreaders. Stirrers are larger. 
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Shelf Folds Upward to Become Wall Plaque 


AN, 


to the back of the bottom edge so the shelf 
will rest level against the cupboard side. 
Hang in the up position with the shelf part 
laid on the top of the cupboard to be sure it 
will clear when flipped upward. 

‘The decal transfer is, of course, put on 
the back upside down to be right’ side up 
when the shelf is turned. 


Tripod Forms Portable Easel 


For the photographer who also sketches 
and paints, a board and bracket will convert 
his camera tripod to a convenient easel. No 
alteration of the tripod is involved, and it 
can serve both for picture-taking and picture- 
painting on the same artistic jaunt. 

Make up a 12” by 14” drawing board of 
4” inch plywood, and glue and nail a %” lip 
on the bottom to hold the work. The board 
is mounted on the tripod by means of a 
length of 3/16” by 
14%” strap iron bent 
to an angle and 
drilled and tapped 
4-20 for the tri- 
pod-head screw 
thread. Bolt the 
strap-iron mount to 
the board, counter- 
sinking the bolt 
heads in the face. 
Fill the holes with 
wood putty and 
sand smooth. 


! A PRIZE WINNER. 

B. J. Lane, of Regi- 
na, Sask., built this 
12’ sailboat from a 
set of plans pub- 
lished some years 
‘ago in PSM. With a 
sister ship built from 
the same plans, she 
ruled Labor Day re- 
gattas for three 
years, and the two 
have consistently 
} beaten craft of their 

awn size and 14’ 
boats, too. There are 
no boats on the lake, 
Lane writes, so well 
balanced and easily 
maneuvered as these 
two homemade ones. 


— 


tans 


BATTLE IN THE PHILIPPINES. This 14” by 
18” model of a U.S.-Jap engagement is the 
work of two young Filipinos now living in 
Brooklyn. German Yrisarry, 16, and his 
brother Mario, 13, used cardboard for the 
bodies of the 1” figures, wire for legs, balsa 
for feet, and rolled paper for arms. Helmets 
were made from small native beans. The 
armored half-track is cardboard with rolled- 
paper wheels. Bits of wood, twigs, dyed 
cotton, and hemp finish a plaster terrain. 


40-M.P.H. MIDGET. In spare time in a 
home workshop, Cleatus Clobes, of Decatur, 
IIL, built this little machine from the ground 
up. It is powered by a 1.8-hp. motor, has 
full ball bearings, and is equipped ‘with 
midget racing-car tires. A two-speed gear 
shift makes its performance on the road ex- 
ceptionally flexible. 
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Plywood- 
sheathed doors 
take many styles 
of trim. Here a 
pair are being 
marked for hori- 
rontal strips or 
battens. The 
mnings ore fe 


Hoes doors are usually purchased from 
sa mill, but garage doors and special 
doors such as for a shop are often built on 
the job. Double rabbet-edge doors suitable 
for a home or farm workshop are shown in 
Fig. 1 and in the photos above and on the 
facing page. Although sheathed with ply- 
wood, they are trimmed with %” by 1%” 
strips or battens to match an overhead ga- 
rage door planned for the same building. 
‘An opening is provided in each door to re- 
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ceive a lightly framed screen for summer 
and a sash for winter. 

The door frame is built of 2” by 6” lum- 
ber (1%” by 54” net) and joined with double 
mortise-and-tenon joints. Sheathing may be 
X” three-ply stock, preferably waterproof. 
The locking stiles are planned to show the 
same width outside, as indicated in Fig. 1. 
This will require adding a strip for a sash 
stop instead of rabbeting one side of the 
window of one door. Its rails will also 


Doors in pairs take robbets at 
the lock stiles, which must be 
plonned to show equal widths 
on the outside. is requires 
@ strip instead of o robbet for 
‘one window stop. Heavy lumber 
in fromes ossures sturdiness, 


Plywood may be roughly pic 
for the sheathing when ba 

but o single sheet 
must be prepared carefully for 
each door if the surface is to 
be plain, Use waterproof glue 
ot oll exposed edges. Brods 
and glue hold the battens. 


EDWIN M. LOVE 


be correspondingly longer. Stop-rabbet the 
window frame of the mating door with a 
shaper or jointer, and chisel out the corners 
after assembly. Location of the rails above 
and below the window openings is deter- 
mined by the spacing of battens, which 
should frame the window at both top and 
bottom. 

Fit and hang the doors before adding the 
plywood sheathing. This may be roughly 
pieced if battens are used, but a single sheet 


should be prepared for each door or the 
joints fitted accurately if the surface is to be 
plain. Lay a door on sawhorses to put on 
the plywood, apply heavy casein glue along 
the inner edges of the stiles and rails and 
along the centers, and apply a ribbon of 
waterproof plastic glue along the edges that 
will be exposed to weather. 

Rehang the doors to mark the positions of 
the battens with a pattern stick butted 
against the upper jamb. The spacing, of 
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Outer members are nailed up and squored first for 
the frame of a garage doo 

‘are butted in ond the sheot 
1 double-width dos 
between center and 
At right, bolting o 


gle door. 
ier on for easy starting. 


course, is taken from the garage door, the 
position of battens being fixed by the hori- 
zontal joints in the board sheathing. For best 
results, it is advisable to take the doors back 
down again and lay them on sawhorses for 
attaching the battens with waterproof glue 
and brads. 

M the screen and sash frames of 1” 
stock with half-lapped corners glued and 
nailed, The fit should not be so snug that 
they cannot be easily removed. 

Garage doors, being bulky, are usually 

* built on the garage floor or on the grou 
near by. Make the outside frame first of 
by 3” or 4” stiles and rails, notching the side 
stiles into the rails and nailing the joints with 
two 20d. box nails; then butt a center stile 
of the same stock between the rails. In addi- 
tion, a single-width door will need a 2” by 
2” stile midway between the side and center 
stiles, and a door of double width will need 
two such 2” by 2” stiles in each space, as 
shown in Fig. 2. Square the assembly and 
nail the joints. 

Coverings for such doors are usually sid- 
ing, pattern lumber, or plain boards having 
the-r joints hidden by battens or moldings, 
and the boards may run horizontally or ver- 
tically. Lay the boards on sawhorses, square 
one end of each, and mark to length with a 
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pattern; then nail the boards while the door 
is lying flat, starting at the bottom. Well- 
seasoned lumber should be primed before- 
hand and allowed to dry, and the edges of 
the joints should be painted again as assem- 
bly proceeds. If poorly seasoned lumber 
must be used, it is best to let the assembly 
dry out as long as possible before applying 
any paint. Battens will make even a green 
door windtight when nailed only at one edge 
to allow for shrinkage without splitting, 
Tacking instead of nailing will permit pulling 
off the battens for painting their backs when 
~asoning is more complete. 

Double-width doors are trussed with a 
steel ribbon at top and bottom (Fig. 3) to 
reduce sagging when they are raised. If the 
tape is not attached to the anchor bracket, 
feed it through the slot about 3” and fold it 
back on itself for locking. Nail the center 
truss brackets in place before tightening the 
steel tape. 

Two popular types of overhead garage 
doors swing up with a slight lift on a handle, 
pivoting on wall brackets with counterbal- 
ancing springs extending along the walls, or 
hinging on double arms with springs mount- 
ed on the jambs. A typical installation of the 
latter kind is shown in the photos above and. 
in Fig. 3. Nail the stops to the jambs near 


the bottom, place %” blocks on the floor, and 
stand the door on them, wedging the edges 
to even jamb clearance. Screw the pivot 
brackets to the jambs flush with the faces and 
attach the angle irons to the door with lag 
screws through the ends. 

Next, hang the springs and secure the 
chains with lag screws 4” above the floor or 
at a height that will cause the springs to be 
stretched 3” or 4” when they are hooked to 
the chains. Stretch the springs by pry’ 
crowbar a 
mers, Adjust the secondary pivots in their 
slots with the door properly centered and 
held back against the stops. 

Bolt on the handle at a convenient height 
and test the action. If the door is too heavy, 
shift the spring bolt a hole or two nearer the 
end of the lever or, if it is too light, shift the 
bolt toward the pivot. Kickers are bolted on 
for double doors. They are irons that bend 
the springs sidewise near the top and give an 
extra nudge to start the door on its way up. 

Shed doors made simply by nailing verti- 
cal boards to cleats should be braced with a 
diagonal running from the hinge edge at the 
lower cleat to the locking edge at the upper 
cleat. Clinch nails along the grain to sink 
the points. Battens or roofing paper will 
keep out rain. END 


Overhead garage 
doors should. lift ot 
merely a touch when 
they ore properly ad- 
justed. If one appears 
eavy, shift the 
S pring bolt up. Below, 
the lifting mecha 
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Five woodworking errors are shown here. 
Can you find them? The answers are given ; 
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® PAIR OF CABINET DOORS 
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jature Surface-Truing Cutter 


Ron at high speed in the drill press, this home- 
made tool puts a fine surface on wood. At low 
speed, it mills metal to a smooth finish. 

Turn the blank with a 1/16” recess. Be sure 
to put the bevel on the back of the teeth. Harden 
the cutter by heating cherry red and quenching 
in oil or salt water. After polishing the shank, 
temper by heating the shank until the straw color 
travels almost to the teeth; then quench. This 

makes a tough shank and hard teeth. 
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Nontip Base for Small Torch 


Atcouot torches, being narrow and in- 
clined to tip over easily, can be dangerous 
to the person handling them and a fire 
hazard as well. A base 
to prevent tipping can 7 
be made from sheet 
metal and fitted with 
upright clips of spring 
brass that fit around 
the twin barrels of 
this type of torch. Cut 
the base as a 2” by 
8” oval; then solder 
the clips in place, 
giving them enough 
spring tension so that 
they grip the torch 
firmly but can be re- 
moved when desired. 3 


Solder Chips Mixed with Flux 


Smaut shavings scraped off a strip of 
solder and mixed directly in the can of flux 
will be found useful for small soldering jobs, 
eliminating the sloppy runs and oversoldered 
joints that often result when the solder strip 
is applied to the work. Enough shavings 
should be cut from a strip at one time to 
load the paste in the can completely. Such 
a mixture can then be kept on hand for 
instant use whenever a job that requires just 
a bit of solder arises. 


Test Outlet Protects Fuses 


Lest the first trial of homemade radio 
or electrical equipment result in blowing 
fuses because of improper wiring, connect 
a 100-watt bulb in series with a test outlet 
as above. Plug the apparatus into this. No 
light at all indicates an open circuit, and a 
bright light a short. A glow short of full 
brilliance usually means it is safe to switch 
on full line voltage to the equipment under 
test.—Cronce O. Sari. 


Suction Clip Is Used as Vise 


A TRAVELER who has occasion to do light 
soldering while away from home uses a 
spring type paper clip affixed to a suction 


cup as a light-duty vise. The cup is attached 
to the bottom of a glass ash tray, and screws, 
eyelets, terminals, and the like are held in 
the clip when other parts are to be soldered 
to them. Dripping solder is caught on the 
ash tray, which also provides a rest for the 
hot iron—Gronce Watton. 


Shaver Operates off Car Radio 


Tovnusts, salesmen, and campers can do 
their electric shaving on the road by usit 
the B supply of their auto radios. A nor- 
mally-closed phone jack, mounted on any 
free area of the radio case, is connected to 
the B-plus (cathode) lead from the rectifier. 
The phone plug is connected to a dropping 
resistor and a receptacle which is mounted, 
for convenience, on the edge of the dash- 
board. 

Inserting the plug in the jack opens the 
B-plus supply to the radio and diverts it, 
through the resistor, to the receptacle into 
which the shaver is plugged. Removing the 
plug from the jack restores normal radio 
operation.—H. C. Mannorr. 
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Modelmaker's PAINT SPRAYER 


2 MATTER how elaborate your work- 

shop is, it is not really complete unless 
it includes a good spraying outfit. A good 
home workshop project deserves a good 
finish, and there is no better finish than a 
nicely sprayed one. The simple and efficient 
compressor and spray gun described here 
and pictured in color on page 117 require 
no castings and can readily be turned out 
in most home shops. 

The spray gun is designed especially for 
use with the compressor and operates on the 
two-nozzle principle. By selecting one of 
five different paint jets, you can get results 
that range from the almost invisible mist of 
a fine air brush to the heavy, even spray of 
a good spray gun. Not intended for use as 
a heavy-duty sprayer for finishing large 
surfaces, it is particularly adapted for pro- 
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ducing high-grade lacquer and enamel fin- 
ishes on small and medium-sized projects. 

Start by making the cylinder and valve 
assembly. Only two valves are required; 
they consist of lightly spring-loaded steel 
bearing balls fitting loosely in holes in brass 
rods screwed into the cylinder head. Note 
that both valve springs are retained by hol- 
low plugs. Be sure to drill the air-escape 
hole shown in the drawing near the other 
end of the cylinder, for without it there 
may not be sufficient clearance around the 
push-rod guide to let air out during the 
return stroke of the piston. 

All joints under pressure in the cylinder 
and tank should be thoroughly soldered as 
well as tapped or threaded as indicated. Use 
either a torch or a large iron, taking pains to 
flow the solder in well. Don’t solder the 
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Here cra the moving parts of the compreser, which hos 215/16” bos 
iu th 


bearings in the duralumin connecting rod and the sole 


push-rod guide in place, since it is not under 
air pressure and you may wish to remove it 
occasionally to lubricate the piston. 

The piston itself, a 1%” length of alumi- 
num round stock, should first be drilled and 
tapped as shown and then cut into three 
parts. The “rings” are two pieces of old 
leather shoe sole about %” thick that are 
cut in roughly circular shape, soaked in oil 
and mounted between the parts of the pis- 
ton. Turn the leather in the lathe to a snug 
sliding fit in the cylinder. 

Saw out the connecting rod from a piece 
of %” duralumin or X” maple. Do not use 
steel or brass for this part, since the extra 
reciprocating weight will encourage vi- 
bration. The crank, which is more heavily 
stressed, should be made of either brass or 
steel. It is threaded to take a %” drill-rod 
stud that is locked in place by a thin nut 
on each side. The portion that fits within 
the connecting-rod ball bearing need not be 
threaded. 

The equalizer tank is not intended for 
storing compressed air, but merely for level- 
ing out compressor pulses before they reach 
the spray gun. The drain plug on the bot- 
tom permits removal of any condensation; 
while you will probably not use it very 
often, it is handy to have since the ends of 
the tank are soldered in tight. The pressure- 
regulator valve, detailed in the drawing on 
page 174, serves both to maintain the de- 
sired spraying pressure and to act as a 
safety valve. It consists of a length of %” 
brass hex stock, filed or milled flat for part 
of its length, and drilled and filed out to 
make a cage for the ball valve and its spring 
loaded follower. 

When you assemble both this valve and 
the two in the cylinder, strike the steel ball 
a single smart blow with a hammer and 
punch after dropping it in place. This will 
insure seating. Spraying pressure is 
increased by screwing the thumb nut down 
‘on the spring. A little experimentation will 
give you the “feel” of the regulator setting. 
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Lay out the crankshaft support and the 
cylinder supports on blocks of maple or other 
hardwood. In the case of the outboard cylin- 
der support, holes to receive the intake 
valve and the end of the cylinder should be 
bored before the outline of the block is 
bandsawed. Before boring the holes in the 
crankshaft support, experiment with an ex- 
pansive bit in a piece of scrap stock to get 
a setting that will make a press fit for the 
two ball bearings. Unless these bearings are 
snug, the compressor will knock like an 
old car. 

After cutting out the two tank supports, 
make a trial assembly of the parts on a %” 
baseboard, and if everything checks, bolt the 
parts down with ” machine screws, The 
cleats at the ends of the baseboard, which 
give clearance for the large pulley, elimi- 
nate the need for recessing the nuts. Before 
installing the piston, put a few drops of 
heavy oil mixed with powdered graphite into 
the cylinder and spread cup grease around 
the piston body between the leather rings, 
packing in as much as you can, As indi- 
cated in the drawing on page 175, several 
special washers are called for on the crank- 
shaft assembly. These may be turned from 
%” brass rod drilled with a %” hole, or a 
number of regular washers can be used. 

Give the wood parts several coats of 
shellac, and polish and lacquer the brass 
parts. Belt the compressor to achieve a 
crankshaft speed of about 300 r.p.m. With 
a X%-h.p. motor turning at 1,750 r.p.m., this 
will be secured with a 1%” pulley on the 
motor driving an 8%” one on the compressor 
crankshaft. 

The spray gun employs a constant air- 
flow system, has no moving parts nor valves, 
and can be cleaned in a few seconds. It 
consists of a small screw-top jar (the writer 
used jars originally containing a popular 
headache remedy) provided with two jet 
nozzles and an air-eseape hole. The user 
holds it as shown in the photograph on page 
175, with an index finger over the ” escape 


Closeup of the compressor with the reciprocating 


moved. A spring-loaded ball valve on the equalizer tank, 
foregrouNd, adjusts pressure and serves os a safety valve. 


hole. This directs a stream of air through 
the air jet, sucking out paint from the paint 
jet. To stop spraying for a moment, the user 
need only lift his finger, allowing the air to 
bypass the air jet. The five puint jets speci- 
fied in the drawing will spray everything 
from highly thinned lacquers to heavy 
enamels, 

A 10’ length of 3/16” windshield wiper 
hose connects the gun to the compressor 


MAKE 5 JETS, 
TAPPED 5-40, 
‘WITH Nos. 80, 


‘AND ST HOLES. 


ned air and paint jets, it will blow an even coot rai 


Valve end of the cylinder, showing the 
intote volve ond notched tuppert Plock, 
A delivery valve is hidden by the hose. 


parts re- 


tank. After spraying, wash the gun by spray- 
ing a few bursts of thinner through it until 
the paint jet and tube are clear. 

For simplicity in changing colors and to 
eliminate messy steps, collect an assortment 
of jars that you can keep filled with different 
colors of lacquer and enamel. It will then be 
necessary only to switch the cover with the 
spraying head attached to another jar when 
you wish to change colors or clean the gun. 


jeoning and color changing pos 


78, 70, 60, 


"SHOP 


NEW N 
~ suo moeas 


BUSHING EXTRACTOR. When a tight bush- 
ing can’t be driven out from the back, the 
tool shown below will pull it. The welded 
washer is inserted in the bushing from the 
front and hooked over the edge, and the 
sliding hammer is then brought sharply 
against the handle several times until the 
bushing loosens and comes out. Carl Bag- 
ford, of Cedarville, Ohio, devised the tool 
for removing bushings from a lathe turret 
when setting up new work. The tool was 
first described in Blue Chips, a publication 
of Warner & Swasey Co., of Cleveland, 
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LATHE BITS FROM SAW TEETH. A com- 
plete set of bits for a lathe or shaper can be 
made from worn high-speed steel saw teeth 
of the large inserted kind. They will need 
only a tool holder to fit the lathe or shaper, 
and this can be made from machine steel 
and case- or pack-hardened. A. setscrew 
clamps the bit in the holder for use. Three 
saw teeth before shaping are shown in the 
background of the photo below, and six bits 
ground for handling a variety of different 
lathe jobs are shown in the foreground. 
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BLOWTORCH SOLDERING IRON, When 
electricity is not available, the copper tip of 
an electric soldering iron can be transferred 
to a small gasoline or alcohol torch, Attach 
the tip to the jet tube with stiff, heavy wire 
so the flame will enter the tip. The size of 
the flame is adjusted according to the size of 
the work to keep the tip at soldering tem- 
perature continuously, care being taken not 
to burn the copper. 


OILSTONE KEPT IN KEROSENE. A dis- 
carded oblong butter dish is just the right 
shape for holding an oilstone and is an ex- 
cellent container for keeping one soaking in 
Kerosene at all times. You will find that a 
saturated stone will put a keener edge on 
your tools and will work much faster than 
one that is only occasionally oiled. 


CLAMP WORKED FROM ONE SIDE. A 
machinist’s clamp having both screws on the 
same side has advantages over an ordinary 
clamp that must be tightened from both 
sides. Not only is it easier to handle, but it 
eliminates a common cause of interference in 
difficult setups. One end of the stud carry. 
ing the knurled nut is screwed tightly into 
or welded to the lower jaw of the clamp 
and is a free sliding fit in the upper jaw. 
Adjustment for size 
is made with the 
knurled nut. Then 
the clamp is tight- 
ened on the work by 
means of the second 
screw, which tums 
freely in the lower 
jaw and screws into 


threads in the upper. 


MOTOR BELT-LOCKING ADJUSTMENT. 
This motor is mounted on two blocks that 
slide on a rod to bring one of its three pulley 
steps into adjustment, Also attached to the 
motor mount is a hinged locking and ten- 
J sioning arm having on its end a setscrew- 
fitted block sliding on a second rod. When 
speeds are changed, the setscrew is loosened 
and the motor is slid on the mounting rod 
until the proper pulley step is in alignment 
with the driven wheel. The arm is then ad- 
justed for belt tension, and the thumbscrew 
J is locked, 


MULTIPLE POLISHING WHEELS. This is an 
idea borrowed from shoe-repair shops, and 
it works exceptionally well for buffing and 
polishing metal, wood, or plastic. The crafts- 
man may proceed from a scratch wheel to 


7 one with a hard abrasive grit, and then on to 
a soft-polishing wheel and a clean buff, thus 
completing a job in one swift sequence. 

A 24” length of 4” shafting turning in 
self-aligning bearings serves as the drive 

- 


OFFSET SCREWDRIVER. Onc or more of 
these tools for getting at screws the custom- 
ary screwdriver can't reach are quickly 
made from hexagon socket wrenches. They 
are widely avail- 

able in sizes from 

-_ 5/64” to 5/8” across 

the flats, The to 

which the screwdriv- 

er is to be put will 


determine the size 
of both the wrench 
and the blade 


ground on it, 


SMALL-INSTRUMENT CASE. Old spectacle 
cases of the hard, hinged-top kind make ex- 
ent pocket cases for drawing in 

ial indicators, gauges, and the li 
are long enough for a compass and pen. 


fe 


shaft. The wheels are fitted with adapters, 
set on the shaft, and held with setscrews. 
Any number may be used depending on the 
length of the shaft, 

All wheels should be in good balance. 
Buffing and muslin wheels may be balanced 
vith the adapters on a short length of 1" rod 
id on two level straightedges. Drill the 
light side and insert a piece of solid wire 
solder, peening the ends—Joun Mnacex, 
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Individual adopters ore turned from 
ordinary cold-rolled steel. A setscrew 
locks each on the shaft. 


MAR, 
vea7 179 


Spiral, cylinder, and cartridge rolls, ot well os slotted or pyramided disks of abrasive cloths, 
do fine finishing and polishing in difficult spots when chucked in an electric hand tool. 


By WALTER E. BURTON 
and papers are known 


BRASIVE cloth 
to every craftsman as highly efficient 


for smoothing wood and metal, clean- 
ing surfaces, and knocking off sharp edges 
and corners. But such “sanding” is only a 
beginning, for coated abrasives can be con- 
verted into many special tools for work that 
otherwise would be difficult or even im- 
possible. In industry, hard-to-get-at places 
such as recessed areas, holes, valve seats, and 
gear teeth are burred, rounded on the edges, 
and polished with abrasive cloths and papers 
in various forms. Many a small commercial 
or home shop can profit by taking a leaf 
from industry's book. 

The rusted, rough groove of a round-belt 
pulley, for example, is easily smoothed with 
an aluminum oxide “rope” seesawed around 
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it. Cut a strip of 80-, 100-, or 120-grit 
abrasive cloth %” or so wide, coat the back 
with glue, and wrap it spirally around a 
length of ‘sash cord or other rope. Faste 
the ends with string or adhesive tape un 
the glue sets. If the spiral has a tendency 
to loosen while the glue is wet, twist the 
rope so that when it is released its un- 
twisting will tighten the spiral. 

A piece of rope 12” long with an abrasive 
section of 8” or 9” is handy to manipulate. 
Countless uses can be found for a collection 
of such ropes of different diameters. They 
will smooth grooves in metal, wood, and 
plastics, clean out various kinds of holes, 
reach odd comers in cabinetwork, and clean 
rust from automobile parts. The grit should 
be selected to suit the work. For metal, 
aluminum oxide cloth is generally satis: 
factory; for wood and plastics, aluminum 


oxide, silicon carbide, and garnet are used. 

Ordinary sandpaper is sometimes difficult 
to wrap around a small core unless it is first 
softened by steaming a little. Any coated 
abrasive, if allowed to become too dry, may 
crack when bent around a small diameter. 
For fastening, casein gluc, fish and hide 
glues, houschold cement, and leather-belt 
cement are all good. The trick of softening 
coated abrasives with steam may be used 
to create various zedl tools. An ordi- 
nary teakettle containing a small quantity of 
water will provide cnough steam for most 
purposes. Take care not to overdo the 
steaming, or you may damage the abrasive 
coating by loosening the bond. 

Somewhat similar to abrasive ropes are 
coated-abrasive spirals made from strips of 
abrasive cloth wound solidly on wires or 
rods, steamed to soften the glue bonding 
the grit to the backing, and then dried. 
When removed from the mandrels, the 
spirals retain their shape. They are useful 
in numerous jobs that require flexibility and 
a light touch. The usual length of spirals 
is 8”. Because there is no fixed core, spirals 
accommodate themselves to a wider ran 
of diameters than ropes. 

A handy workshop tool is made by gluing 
a spiral strip of abrasive cloth or paper to a 
wooden dowel or metal rod. When the 
abrasive section is 4” or more long and there 
is enough bare stock for a handle, the tool 
can be used like a hand file for smoothing 
grooves, holes, and many curved surfaces. 

In a similar form, but short enough to 
prevent whipping, such a sanding stick may 
be chucked in a drill press or lathe and used 
much like a small-diameter grinding wheel 
for smoothing jigsawed work, various kinds 
of metal contours, die cavities, and the like. 
When one section of the abrasive area be- 
comes worn, the stick or work is shifted to 


Coated on the back with 
heavy cord, on abro 
rope. The ends are 


Jue and wrapped oround 
comes a handy abrasi 


bring a new area into action. There is a 
drill-press attachment for oscillating a spin- 
dle vertically to bring a large area of the 
stick (or a sanding drum) into contact with 
the work and produce a smooth finish and 
uniform grit wear. 

When the handle of an abrasive stick is 
shaped so it can be clamped in the lower 
blade jaw of a jigsaw, still another handy 
arrangement results. Because of the con- 
siderable side thrust that may be exerted, a 
metal core is preferable to a wooden one for 
use in a jigsaw. 

One example of steam-forming abrasive 
cloth is for a sanding drum with a convex 
face for smoothing shallow grooves. The 
drum is made with aluminum oxide cloth 
on a turned wooden core mounted on a 
grinding-wheel arbor. A strip of the abra- 
sive cloth is trimmed to the required width, 
steamed lightly to soften the bond, trimmed 


Abrasive “ropes,” sticks, and spirals, butterfly 
sonders, ond spot polishers are tools for special 
jobs that con be made from obrasive strips. 


to manipulote, abrasive ropes con be 
jawed bock ond forth to smooth holes ond 
round grooves in metal, wood, ond plastics. 


Abrasive cloth is adaptable for gluing on shaped 
surfoces. Here a piece is put on a turned wooden 
drum having @ convex face. Softening with steam 
is sometimes needed to make grit bond pliable. 


Norrow sanding belts formed by gluing the ends of 
a. length of abrasive strip do a variety of work. 
This belt is driven by o rubber sanding drum in 
the drill press. The idler is o wooden spool. 


for a butt joint, and then either glued to the 
drum while still pliable or bound around the 
drum until dry before gluin; 
Belts made by joining the ends of abra- 
sive-cloth strips have many uses. The splice 
is usually a lap joint, with the ends either 
diagonal or square. All grit is removed 
from the cloth backing at one end to make 
the glue joint cloth to cloth. On small areas 
this can be done with a coarse file or abra- 
sive stone, or the bond can be softened 
with steam and the coating scraped off. 
‘A handy way of rigging up an abrasive 
belt in the home workship is shown in the 
lower photo above. The belt shown was 
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Butterfly tools made from abrasive cloth and used 
in the drill press will clean and polish o hole 
without removing much material. This one is made 
by inserting a doubled strip in a slotted rod. 


made from a narrow strip of aluminum 
oxide cloth. It is driven by a rubber sanding 
drum in the drill-press chuck, and a wooden 
spool rotating on a steel rod in a drill-press 
vise clamped to the table serves as an idler. 
By tapping the upper end of the rod, the 
spool can be aligned so the belt will track 
evenly. Belt tension may be varied to let 
the belt follow the contour of the work. 
This arrangement, quickly set up or d 
mantled, is handy for smoothing many kinds 
of materials. A vertical rest or table may be 
arranged to hold the work at right angles 
to the belt. 

Bands or sleeves for sanding drums are 
made by wrapping the abrasive strip around 
a mandrel and gluing the ends in a diagonal 
splice similar to that for a belt. Usually, 
however, it is simpler to buy such sleev 
ready-made. Always run a drum or belt so 
the work won't tear the splice. 

For cleaning holes without removing much 
material, a butterfly tool is sometimes the 
best answer. A simple one can be made by 
sawing a slot in one end of a length of metal 
rod for a distance of about 1%” and forcing 
a doubled 1” strip of abrasive cloth into the 
slot. The tool is chucked in a drill press or 
lathe, and the abrasive strip is bent into 
an § and inserted in the work before power 
is applied. 

Most of the hand-grinder sets that consist 
of a high-speed motor and various mounted 
abrasive wheels, drills, rotary files, and tiny 
sanding drums have some arbors or man- 
drels on which disk attachments can be 
mounted. One or more disks of abrasive 
cloth on such an arbor may prove a tool that 
will save hours on such jobs as burring the 


Ya" WOOD STRIP 


CUT HEAD. 
Layers of abrasive“ OFF 
cloth stapled to 
strip of wood form ,SSBEN. 
@ handy "fle." As THREAD 
the grit wears, o 
layer is removed. 

GLUE ON 
Abrosive cones for ROTATION 
@ hand grinder ore 
mode by gluing toa tap 
cone-shaped drum, 


edges of holes and polishing inside diameters. 

Stiffness varies with the number of 
mounted disks. Slots cut about halfway to 
the center increase flexibility when a disk is 
to enter a hole, or they may be omitted 
when the disk or disks are to burr the sur- 
face around a hole without entering. Disks 
of several diameters are assembled on an 
arbor in a shallow pyramid for some contours. 

The disks for such assemblies can be cut 
quickly from sheet abrasive stock -with a 
tool similar to a leather punch. When the 
quantity to be made does not warrant special 
tools, accurate disks can be cut by holding 
the stock, abrasive side out, against the end 
of a steel rod clamped in a and striking 
around the edge with a plastic hammer. 
The edge should, or course, be sharp enough 
tv cut the abrasive sheet easily. Center holes 
for the arbor screw may be punched with 
a nail set while the disks are backed by a 
block of hardwood or soft metal. 


Fly Sander for Inside Curves and Irregular Shapes 


Disks used on an orbor in on electric hand grinder 
t stock 


fe easily cut from regulor obrosive st 
hamm the sharp edge of a st 


Spot polishing or engineering finish, 
which once adorned the inside of fine 
watches and surfaces of instruments and 
machines, may be produced by an abrasive 
disk on a’pad glued to the end of a rotating 
dowel. Leather or rubber from an old rub- 
ber heel is usually better than felt for the 
pad. The drill press is run at moderate 
speed for best results. 

Strips of abrasive cloth coated on the 
back with glue and wound into rolls have 
many uses. When wound on a mandrel that 
is withdrawn, they have a center hole that 
will fit on a screw arbor in the chuck of a 
high-speed hand grinder or flexible shaft. 
A mandrel left in place while the glue sets 
becomes the arbor. 

Rolls are made in various shapes. A strip 
of uniform width is used as a cylinder, or 
the roll may taper into a cone or bullet 
shape. As the outer layer wears down, the 
next is exposed for fresh cutting. END 


Sen 2” 


A NEAr, permanent holder for two strips of abra- 
sive cloth or paper to be used in the drill press can 
be made from a 2” length of %” or 5/16” brass or 
other metal. It will permit smoothing wood and 
metal without taking off much stock. 

The retainer is turned off at the end of the rod 
after a No. 44 hole 1/16” deep is drilled while 
the piece is chucked in the lathe. A No. 50 hole is 
next drilled in the rod and tapped for a 2-56 ma- 
chine screw about ” long. Then the rod is removed, 
and two slots 1” long are sawed alongside the 
tapped hole. Abrasive strips are inserted back to 
back in the slots. 
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W HEN its post is mounted on the lathe 
compound rest, this combination scrib- 
er and punch is automatically set for worl 
the point is always at the exact lathe cen- 
terline regardless of the direction it is point- 


Reaming the tool hole with the post held in th 
compound rest. This assures accurate 


swum-fP apy, THUMB ScREW 


Sree TS. 
aa [F ea 
i coMAR 


POPULAR 
184 Science 


Lathe Scriber 


ing. This is of particular advantage when 
work is being indexed and the position of 
the layout tool has to be changed. 

There are only four parts to the scriber 
tool—the post, collar, and thumbscrew, all 
turned from cold-rolled steel, and the com- 
bination scriber and punch, which is made 
from tool steel with a 60-deg. point. For 
best results, harden this part and grind the 
point. 

The thumbscrew and collar are knurled 
and threaded to fit corresponding threads on 
the post, which is turned to slide in the 
compound-rest slot. A 3/16” hole is drilled 
in the side of the collar to take a spanner 
wrench, but the collar can usually be tight- 
ened sufficiently without the wrench when 
the tool is used as a punch. Accurate align- 
ment of the transverse hole in the post is 
assured by drilling and reaming it while the 
post is held in the compound rest. 

In use, the thumbscrew is tightened on 
the tool when scribing is to be done. For 
punching and indexing, the thumbscrew is, 
of course, loosened.—Joun A. BATES. 


In indexing, the tool is brought against the work, 
the screw loosened, ond the punch struck sharply. 


Blac 


By LOUIS HOCHMAN 


Grosts. giants, pygmies, and 
many other fantastic and 
unreal things all exist inthe 
realm of photographic black 
magic—magic that is made pos- 
sible by a dull bl drape 
tacked on any convenient wall 
as a background. The trick 
photos that can be achieved with 
this simple prop are almost 
countless. Symbolic interpreta- 
tions of moods, emotions, and 
personalities, montages, and such 
weird effects as human beings 
walking on clouds are just a fe’ 
of the many interesting possi 
ties. 

Such backgrounds make an 
asset of the fact that black ab- 
sorbs light. What little light it 
may reflect is negligible photo- 
graphically. Therefore, since 
photographic emulsions depend 
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Magic 
with a CA 


Quadruplets? No, 
just one girl photo- 
grophed! four, fimes 
ono single film. A 
spotlight, a black 
bockground, and ju- 
dicious framing did 
the job. Aftor every 
exposure, the giel was 
moved back slightly. 


BLack 
BACKGROUND 
sussect 
(MOVES BACK FOR 
Zamenal) EACH EXPOSURE) 


SPOTLIGHT “ 


MERA 


Welking on clouds is easy—the double exposure way. Cotton 
first was photographed clote up, then the girl ot o distance. 
MAR. 
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on reflected light for their images, nothing 
will register on a film when you focus on a 
black background. 

‘As an example, suppose you pose a per- 
son against black, framing him in the finder 
so that the image occupies the left half of 
the film, If you develop the film at this 
point after making an exposure, the resultant 
negative will show only the image of the 
model—with the rest of the film remaining 
clear because the background has not regis- 
tered. Actually, the right half of the film 
remained unexposed and could have been 
used to record another image if care were 
used to prevent it from overlapping the 
first. By the same token, three or more 
separate images can be taken on a single 
film with skillful framing. 

‘Take advantage of this fundamental prin- 
ciple, and you can produce many unusual 
effects. An easy one for a starter is a photo 
like the one at the top of page 185—a model 
photographed four times on the same film, 
each time registering a different emotion. 
In these effects, lighting is an important 
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J For this study, o model first 
was silhouetted by throwing o 

spot on a white background 

fen making @ short exposur 


factor. Its full strength must 
be directed only on those por- 
tions of the subject that you 
want to record, the remaining 
areas being allowed to fall 
into deep shadow that will 
blend into the black back- 
ground. Spotlights offer the 
best means of obtaining such 
controlled lighting. 

In this particular photo, a 
single spotlight was used to 
illuminate the front of the 
model. After each exposure, 
she moved back and another exposure was 
made. More accurate framing can be 
achieved by tracing the position of the 
image on the ground glass for each ex- 
posure. In this way, you can see exactly 
where each picture was taken, and, after 
the last exposure has been made, the trac- 
ings will give you a fair idea of the compo- 
sition as a whole. 

This formula of multiple exposure can be 
varied by moving your camera toward or 
away from the subject to get successively 
larger or smaller images on the same film. 
This was done for the photo at the bottom 
of the next page, the model being back- 
lighted with a single spot to high-light only 
her profile. The small image was taken 
first. For each succeeding image the 
camera then was moved forward a little 
more and the image framed so as not to 
overlap. 

By careful control of your lighting you 
can even permit your images to overlap 
slightly without producing any undesirable 
ghost effect. This is particularly useful if 


BLACK 
BACKGROUND: 
FLOODLIGHT 


For the portrait within the block silhouette, the 
distance from the camera to the model wos 
increased, and the model, droped in black, then 
was photographed against dull black background. 


you want one image to appear as though it 
is behind another. .In such cases, edgelight 
your main figure strongly. Then, for the 
second exposure shade the light so that it 
trails off into darkness over the portions that 
overlap the edgelighted outline of the former 
exposure. The edgelighted outline will 
overpower and weakly lighted portions of 
the second exposure that happen to run 
into it. 

However, if you do want a ghost effect, 
make certain that portions of the “ghost” 
overlap areas previously exposed. For true 
ghost pictures it is only necessary to pose the 
ghost subject against the black background 
after making the other exposure in a normal 
manner. The “ghost” will be more realisti- 
cally transparent if framed against a dark 
portion of the driginal composition. 

An interesting dual portrait variation of 
the black background theme appears on the 
facing page. Here, the black background 
was used for only one of the two exposures. 
The first, that of the silhouetted profile, was 
taken against a white background, a spo! 
light being directed against the background 
directly behind the model's head. To make 
sure that no detail in the features would 
register on the film, the exposure was kept 
short, being calculated only for the white 
wall.’ For the second exposure. that of the 
portrait within the profile. the model was 
posed against a black background and 
draped in a sheet of black material to pre- 
vent her lighter clothes from registering to 
the edge of thé silhouette, where it would 
have spoiled the outline effect desired. 

By juggling your proportions, you can 
photograph small objects in giant stature 


3 All photographs involving multiple exposures 

require coreful framing to prevent undesirable 
overlapping. This can be avoided and composition 
improved by tracing each one on the ground glass. 


and use them as props for special effects. 
For instance, in the photo at the bottom of 
page 185 small masses of cotton were 
placed on a table, framed at the bottom of 
the film, and photographed from close range 
and slightly out of focus. A girl then was 
photographed at a greater distance to bring 
the image down in size and produce the 
effect of a girl walking on clouds. 

These are just a few of the possibilities of 
a black background. Once you have mas- 
tered the technique, your imagination can 
be your guide. END. 


Here the subject wos backlighted and the comera 
distance decreased for each successive exposure. 
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BUILT-IN METER. The 
new Universal Cinemas- 
ter II is on the market 
now with its own expo- 
sure meter built in. 
Designed for simplified 
operation, this movie 
camera uses double 
8-mm. color or black 
and-white film as well as 
single 8-mm. film. It has 
three running speeds and 
a choice of three lenses. 


CHIP PREVENTION FOR NESTED TRAYS. 
Ordinary inner-tube patches cemented to 
the bottom or bottom and sides of your 
enameled trays will keep them from chip- 
ping when they are nested for storage be- 
tween use. Five patches will be sufficient for 
trays needing bottom protection only, or 
nine will protect both the sides and bottom. 
Either a rubber cement or gasket shellac 
will hold the patches securely. 


TRICK PHOTO LIGHTING. 
This special-effects lamp pro- 
duces designs, clouds, lattice, 
and lines of light as’ well as 
spot and silhouette lighting. 
Floral, geometric, classic, mod- 
em, and color effects are pos- 
sible. The lamp, a product of 
Jandor, Incorporated, of Chi- 
cago, is known as a Sphero- 
Lux photographie light. It 
comes in a floor and a table 
model. The latter is shown at 
right along with filters, design 
disks, and apertures. 
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SMALL PAPERS IN LARGE BOX. One way 
of keeping 4” by 5” and 8” by 10” papers 
in the same box is to glue the inner card- 
board container of a 4” by 5” cut-film box 
inside the cover of the 8” by 10” bromide- 
paper box. Then the small sheets can be 
kept out of the way when the 8” by 10” 
paper is being used and still be quickly 
accessible when needed. 


CLAMP HANDLE. 
Clipped to a ther- 
mometer, a  spring- 
type clothespin 
serves both as a 
handle and a stop to . 
keep it from slipping \ 
into bottles or tanks 

when temperatures 

are being checked. 

The handle also 

keeps the thermom- 

eter from rolling off 

a table or shelf. 


SIMPLIFIED LIGHT CONTROL. The use of 
a three-way light socket or plug will pro- 
vide a single switch for turning on or off two 
or three lamps. The main lamp is screwed 
into the light socket, while extension cords 
to the auxiliary lamps are plugged into the 
outlets, Do not let the electrical load exceed 
the rating on the socket or plug. 


HOLDING PRINTS UNDER. A length of 
stainless-steel molding, curved to fit below 
the level of the hypo solution and clamp on 
the edges of the tray, will keep prints from 
floating on top of the solution before they 
have been properly fixed.—Henstax KLEIN. 


PORTABLE PROJECTION SCREEN. Auto- 
matic opening and locking of the tripod legs 
puts this portable screen into position 
quickly, after which the case is swung to 
the horizontal and a series of simple opera- 
tions adjusts height, size, and shape for 
showing movies or slides, A balance attach- 
ment assures horizontal leveling on uneven 
floors. The height-adjustment device is in- 
corporated in the carrying handle (above). 

Known as the Radiant “DL,” the screen 
is a product of the Radiant Manufacturing 
Corp., of Chicago. The screen proper has a 
glass-bead and plastic surface. It comes in 
sizes from 30” by 40” to 52” by 70”. 


CLIP-ON REFLECTOR CLAMP. A handy 
holder, this gadget can be clumped to w 
chair, door, table, or light stand, screwed on 
a tripod, hung on a nail in a wall, or made 
to serve itself as a miniature stand. The 
Gator Grip is made by Whitmore Products, 
of Pompton Lakes, N. J., and is under $3, 


Costin less than a dollar to build, this 
foot switch should prove a great convenience 
if you do much enlarging. The chief ma- 
terials required are a few pieces of X” hard- 
wood, a dime-store knife switch, and a stiff 
coil spring. A normally-off switch, it passes 
current as long as the pedal is depressed. 


~ 


Pinned in an insulating block, the switch 
blade is mounted under the pedal. A 
metal stop limits the upswing of the pedal. 


SHEET METAL 


iii 


Simple and convenient 
d 


teh, mecsures 
yy 8, 


‘opproximately 4” 


Enlarger Foot Switch 


After shaping and sanding 
the six wooden pieces, cover 
the pedal with a piece of rub- 
ber stair tread. If desired, 
cheek pieces may be glued on 
each side and false screws in- 
serted along the upper edges, 
as indicated, to improve the 
appearance. 

Remove the blade from the 
knife switch, cut it to 1%” in 
length, and fasten, with small 
steel pins, in a saw slot in the 
upper side of a small fiber 
block. Screw this insulating 
block to the underside of the 
pedal, locating it so the knife 
will slip smoothly between the 
switch prongs when the pedal 
is depressed. Place the porce- 
lain base so its end will stop 
the downward movement of 
the pedal at the point where 
the switch is closed. A metal stop keeps the 
pedal from rising too high. Use wire heavy 
enough to carry the enlarger-bulb current, 

Paint the body dark and the pedal white 
or yellow (or use luminous paint). Cement 
a piece of rubber stair tread on the bottom 
to prevent skidding —Witt Tuomas. 


‘A coil spring pressed into holes in the 
bose ond pedol actuotes the switch. The 
wire enters through a rubber grommet. 


A, Pega the porcelain bose 
so thot its forward edge 
\V limits the downswing of 
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TAPERED SAPPHIRE-TIPPED 
NYLON CHUCK NYLON NEEDLE 


CRYSTAL 
ELEMENT 


NYLON PICKUP CARTRIDGE. Solid nylon 
forms the needle chuck and sapphire-tipped 
isda Gh a keeeasmnee seal. poke 
up produced by the Astatic Corp., of Con-- 
neaut, Ohio, As nylon weighs far less than 
any metal, the inertia of the moving parts 
is less and response is better. A guard cush- 
ions the needle and crystal against shocks. 
The pickup has an output of about 1 volt at 
1,000 cycles. 


PLASTIC CONDENSER LINER. Longer life 
is promised for cardboard-tube dry electro- 
lytic capacitors by a plastic film wrap fitted 
around the capacitor section before it is in- 
serted in the cardboard. Developed for the 
Solar Manufacturing Corp., the plastic wrap 
takes the place of kraft paper. It retards 
evaporation, bars external moisture, and does 
not react with the electrolyte. 


R. F. PROBE. For trac- 
ing its, detecting 
power leaks, and the 
like, Radio Frequency 
Laboratories, Inc., 
Boonton, N, J., makes 
the R. F. probe shown 
at right. Its shape per- 
access to hard-to- 


tip is exposed to an 
R. F. field, a propor- 
tionate current is_in- 
duced, rectified, and in- 
dicated on the meter, 


MIDGET BLOWER. Ham operators can cool 
transmitter tubes with molded plastic blow- 
ers, made by the Ripley Company, Torring- 
ton, Conn,, so tiny they can be mounted on 
the transmitter chassis. The model shown is 
less than 3” square, and its rotor is only 1%” 
in diameter, but delivers a velocity of 2,000 
feet a minute with a .0025-hp. motor. 


SEALED CHOKE. R.F. 
chokes in hermetically 
sealed glass contain- 
ers are produced by 
the Hanovia Chemical 
& Mfg. Co., of New- 
ark, N. J. Rated to 
pass 125 ma, the 
chokes are available in 
five inductances from 
1 to 10 millihenries. 
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By RICHARD B. LEWIS 


OME record-player and radio combina- 

tions outlive the usefulness of their cabi- 
nets, If you have one that has become an 
eyesore or is so bulky that it takes up needed 
space in the living room, it can easily be 
converted into a built-in job. This is espe- 
cially effective if you have a recess for book 
shelves, although the unit could be installed 
as well in a deep wall bookcase, 

In the project illustrated, the living room 
had a recess that already contained a built- 
in bookcase consisting of a cabinet topped 
by two drawers and four shelves, as shown 
in the photo at left below. A panel was pro- 


vided for the lowest shelf and jigsawed to” 


take the radio dial and speaker. The record- 


Tucked neatly away in a 
radio-phonograph combi 
‘and a modern piece. At left below, 
before conversion; at right, after installation. 


bookcase, an old 
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changer and turntable unit was installed in 
one of the drawers. A power receptacle was 
wired into the wall behind the radio, and 
antenna and ground connections were ulso 
made the Records are stored in the cabi- 
net and on the shelves. 

Because the record changer needed more 
depth than the drawer originally provided, 


- 


JIGSAW RADIO PANEL 


SWITCH OPERATES LIGHT 


FIBER ROLLER 


Wh 7 


We 
> ae 
Enid 


Hike . 
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When records are to be put on the changer unit, the drawer it pulled open. It rides on a rail on one door. 


the bottom of the drawer was lowered the 
necessary amount. Part of the old drawer 
rail was used as the extension in front to 
preserve a symmetrical appearance. A center 
post was added to support the drawer at 
the side away from the hinge jamb, and a 
stop was attached at the back of the drawer 
to keep it from being pulled out too far. 
The record changer was then mounted on 
corner blocks on the bottom of the drawer. 

A steel rail of the type used in showcases 
was fastened in a groove routed in the top 
edge of the door that helps support the 


drawer, and the bottom edge of the drawer 
was well waxed so it would ride smoothly, 
This door is opened by a roller as the record 
changer is pulled out. A spring closes it. 

To accommodate the radio chassis, a 
board was attached behind the panel with 
shelf brackets. This made a movable mount 
that could be pulled out from the bookcase 
for servicing the set, Wires for the radio and 
record changer were, of course, kept long 
enough to provide slack. Ventilation was 
cared for by a 3” by 18” slot at the back of 
the shelf just above the radio, 
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Battery Phono-Radio Portable 


Built into @ small carrying 
case, this one-tube radio- 
phonograph can be play 


anywhere, To suppress sur: 
foce noises, close the lid 
while records are playing 


portasiuiry in a radio-phonograph 
usually means little more than that the 
unit is built into a id provided 
with a handle. Such a set can be carried 
around easily enough, but 
played where the right current is 
If you don’t want to be tied down 
power lines, and are willing to sacrifice the 
convenience of an electric motor for the ad- 
vantages of complete mobility, this one-tube 
combination will reward you by playing any- 
where so long as it is supplied with i 
and you remember to wind its spring-driven 
turntable moi 

The amplifier is a straightforward one- 
tube circuit in which the single tube—a 
1D8 GT-acts as a two-stage amplifier. Out- 
put from the pickup or from a fixed crystal 
detector is fed into the grid of the triode 
section which is resistance-capacity coupled 
to the power pentode. A variable 250,000- 
ohm resistor between ground and the grid 
of the first audio stage acts as a volume 
control for both the phonograph and radio. 
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Music where you like it 
with this spring-driven, 


battery-powered record 


player and receiver. 


By WILLIAM NORTON 


Small as it is, the amplifier delivers enough 
power from the pickup to overload the 5” 
speaker. 

Radio strength is not nearly as great, but 
local stations can be picked up with good 
loudspeaker volume. An external antenna 
and ground will usually be required for 
clear reception. 

The primary winding of a standard 
shielded antenna coil is connected to the 
antenna post and inductively coupled to 
the secondary winding; capacitive coupling 
between the two coils is provided by Cl, a 
10-mmf. air-spaced trimmer. The combina- 
tion of inductive and capacitive coupling in- 
creases selectivity without sacrificing volume. 

For the tuning condenser, C2, a midget 
360-mmf. variable capacitor was used. Small 
dimensions for this part are important if the 
condenser is to clear the speaker frame when 
the chassis is mounted in the cabinet. 

The signal taken from the plate of the 
power pentode is matched to the speaker 
through a midget universal output trans- 


This one-tube circuit actually 
includes o two-stage amplifier 
fed either by the pickup or by 
the tuned circuit and detector. 
Parts are keyed to the list of 
the bottom of the next page. 


coveeeo wooo 


‘OGGLE - SWITCH 
NUT HOLDS PANEL 
TO CHASSIS 


shoot bent to conform with the 
slope of the wood panel. The 
cabinet is covered with artifi- 
cial leather both inside and out, 


The chassis is 6” by 6" metal De oy v%y Gund 


former. Taps on the secondary winding of 


the transformer permit selection of the most 


pleasing tone 
An automatic bias circuit consisting of R4 
and C6 makes it unnec 
essary to carry a sepa- 
rate “C” battery to bias 
the grid of the pentode. 
Bias voltage is taken 
from the drop across . 
the 600-ohm resistor. 
Two midget 67%-volt 
" batteries are con- 
nected in series to give 
a total of 135 plate volts, 
but anything from that 
down to 90 volts would 
serve. Higher plate volt- 
age, of course, gives 
higher volume output, 
but for most purposes 
the lower voltage will Wiring must be kept reasonably compact, but if small parts ore used, no 


be sufficient. A 1-volt _ speciol crowding is necessary. Note the small 360-mmf. tuning condenser, 
“A” battery supplies the ond the miniature fixed crystal detector on its right. 
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At right, on 
w of the cose with 
the phonograph mo- 
tor board removed. 
Note the pos 
the bott 


ion of 
which 


The control panel 
shown below in clos 
up. The knob on the 
left governs RI and 
$2, the volume con- 
trol ond switch, To 
cop from draining 
batteries, turn off 
the switch when the 
set is not in uso. 


mounted 
on a 6” by 6” steel sheet which is bent to fit 
below and in front of the control panel. To 
mount the chassis to the panel, bolt the 
toggle switch through both pieces, as shown 
in the drawing on page 195. Follow the same 
procedure with the antenna and ground 
jacks. 

Phonograph cases are now available in a 
wide selection of attractive luggage styles, 
and you can almost certainly find one to suit 
your taste and price. One factor that must 
be taken into account is the size of the rec- 
ords that you intend to play. Only 10” 
records can be played on the model shown 
here, and a larger case will be needed if 
you want your combination to handle 12” 
disks as well. 

Single spring phonograph motors require 
about 50 turns for a full wind, and they will 
then play two 10”-record sides. Don’t over- 
wind the motor or use force in handling it. 
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tube’s filament. The entire chassis is 


and 


roleur 


Bearings should be oiled occasionally, 
the gear teeth lubricated with pet 
jelly about once a year 

If the motor has a speed regulator, set the 
pointer at 80, or midway between “S” and 
“F”, Accurate adjustment of turntable speed 
may be made with stroboscopic record, but 
if you don’t have one of these, insert a slip 
of paper between the turntable and a record 
so that it projects at one point. Then count 
the number of times the paper passes a 
given spot in a minute. Increase or decrease 
the speed until you get a count of 80 r.p.m. 
Actual playing speed, allowing for the weight 
of the pickup on the record, will then be 
very close to 78 r.p.m., the speed for which 
most commercial recordings are cut. 


LIST OF PARTS 


+ 10-mmf. aie-spaced trimmer. 
i ing condenser, 


"shielded antenna coil. 
eLgUDUE AMO tein 
springswnand. motor, 

speaker, cabinet, dial, knobs, ete. 


Combine a few grains of 2 
and you get this voleano- 


From brazen helmet and warrior's 
shield of the ancient world to the 
modern flashlight cell and galvan- 
ized steel plate, zinc has worked 
in the service of man. 


By 
KENNETH M. SWEZEY 
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dust, ammonium nitrate, and ammonium chloride, add a 
fe eruption. The chief component of the cloud of smok 


ingle drop of water, 
white zine oxi 


HOUGH it seldom makes headlines, 

humble zine ranks with iron, copper, and 
lead as one of the most widely used metals in 
the world. Hundreds of thousands of tons of 
zine are used annually as a molten dip to 
coat iron and steel pipes, tanks, and roofing 
for protection against corrosion. The process 
is known as galvanizing. 

Brass is made of about 80 percent zine 
and 70 percent copper. Granular zine and 
zine dust are used in the laboratory to re- 
ease hydrogen from acids, to recover gold 
and silver from solutions, and in organic 


synthesis. More than 500,000,000 zine cas- 
es for use in electrical dry cells are manu- 
factured every year. 

Made in great quantities by roasting zine 
ores in a large excess of air, zine oxide is 
important in forming other zine salts, for 
ointments and dental cements, and as the 
paint pigment “zine white.” Although zinc 
white lacks the covering power of white 
lead, it is not poisonous and is not discolored 
by hydrogen sulphide. Zinc is the only 
common metal having a white sulphide. 
Compounded with barium sulphate, zinc 
sulphide forms a still better white pig- 
ment, lithopone. 

Zine chloride (caustic: handle with care!) 

- is used as a soldering flux, in manufacturing 
dyestuffs, in sizing and weighting textiles, 
and as a wood preservative. In strong solu- 
tion it can convert the cellulose of paper 
and wood into soluble compounds, and is 
thus used in the process of making “vulean- 
ized fiber.” Zinc stearate is commonly used 
as a baby powder. 

Because it is so active chemically, zinc 
never occurs free in nature. Its compounds, 
however, are widely distributed—often mixed 
with the ores of other metals. As a cons 
quence, zine was used unwittingly for cen- 
turies before it was recognized as a distinct 


metal. By smelting zinc-bearing copper ores, 
the Romans, for instance, used zinc to make 
brass without ever knowing it. Zine has 
often been confused with lead, tin, and 
bismuth. As an element, it has been known 
for only 200 years. 

The chemical activity of zine may be 
spectacularly demonstrated. On the center 
of an asbestos mat mix together about X tea- 
spoonful each of zinc dust and ammonium 
nitrate. Mix them gently, and be sure that 
both ingredients are dry; otherwise they 
may react prematurely. On top of the heap 
place a few grains of ammonium chloride, 
and stir in slightly. Then make a small 
depression in the top of the mound. 

Everything set, put just one drop of 
water in the volcano-like crater and stand 
ba In_a matter of seconds, the zine 
ignites and flashes with a brilliant blue-white 
flame accompanied by a cloud of dense 
white smoke. 

The single drop of water promotes a 
complex reaction that liberates ammonia, 
hydrochloric acid, water vapor, and nitrous 
oxide. Oxygen from the nitrous oxide unites 
with the zinc, forming white zine oxide. 
This makes up the greater part of the cloud 
of smoke. 

Although chemically pure zine reacts very 


ire zine will react slowly with dilute 
the metal hos the slightest trace of 
impu so rapid o strip will 
be eaten away in a few minutes. A thin coating of 
mercury on the strip at right in the photos brings 
pure zinc to the surface as o protective layer. 


Chemically 


Electroplating without a bottery is p 
tine cup containing the parts to be plated is Mae 
in the plating liquid. The cup octs as the anode. 


‘slowly with dilute acids, a slight trace of 
some less active metal or impurity, such as is 
found in ordinary commercial zinc, causes 
the reaction to become rapid. A thin coat- 
ing of mercury applied to nonpure zinc, 
dissolves some of the zine and 
a surface that behaves as if the 
zine were pure. This application of mer- 
cury, called amalgamation, reduces the 
wasting away of zine battery 

plates when a battery is idle. 

You 
difference in y 
camating nti 
id suspending it 
heside an untreated strip in a 
ker of dilute sulphuric 
vid. T algamate the 
first remove the surface film 
by rubbing with fine sand- 
er or stecl wool. Then, 
using a small wad of cotton, 
rub a drop of mercury over 
the faces and edges until they 
are uniformly coated. 

Now suspend both strips of 
zine in the acid (one part sul- 
phurie acid added carefully 
to five parts water will do). 
Bubbles of hydrogen in great 
volume arise immediately 
from the untreated strip, 
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strate this Zine will replace most common 


In 10 oF 15 minutes the plated parts con be token 
from the plating fluid. Copper, zinc, and nickel 
moy be plated on other metals by this method, 


while the amated piece releases almost 
no hydrogen at all. The untreated zine is 
indeed acted upon so rapidly that it dis- 
appears completely in a matter of minutes. 

Because zine is more electropositive than 
iron, copper, or brass, small pieces of these 
metals can be electroplated with other 
metals merely by placing them in contact 
with a zine cup submerged in a hot plating 

bath, In this batteryless plat- 

ing method the zinc acts as an 
ode while the objects to be 
plated serve as the cathode. 
‘A weak current is set up be 
tween the two and causes 
metallic ions from the bath to 
be deposited on the cathode. 

To obtain a cup for the ex- 
periment, saw off the bottom 
third of an exhausted standard 
dry cell, empty the contents, 
and puncture a number of 
holes in the sides and bottom 
to permit circulation of the 
plating liquid. Place the cup 
in an unchipped enameled 
pan or a large beaker over a 
source of heat. 

For a liquid with which 
you can plate copper on iron 
or steel, dissolve 15 grams of 
potassium bitartrate (cream 
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of tartar), 6 grams of sodium hydroxide, 
and 4% grams of copper sulphate in 250 ml. 
of hot water. After thoroughly cleaning the 
objects to be plated, put them in the cup 
and submerge it in the plating fluid, which 
is kept hot to reduce resistance. The cup 
may be removed and drained in 10 or 15 
minutes and the objects rinsed and dried. 

Zine may be plated on iron and steel by 
the same method, but using a bath of 17 
grams of zinc chloride and 5 grams of 
ammonium chloride in 250 ml. of water. To 
plate nickel on copper or brass, use 10 
grams of nickel ammonium sulphate in 250 
ml. of water. 

Because it stands near the top of the 
electromotive series of elements, zine will 
replace most common metals when it is put 
into a solution of one of them. Practical use 
is made of this property when zinc dust or 
shavings are used to recover gold and silver 
from the cyanide baths employed in metal- 
lurgy and silver from exhausted photo- 
graphic hypo. 

A fascinating demonstration can be per- 
formed by immersing a strip of zinc in a 
solution of lead acetate, Fasten the strip to 
the cover of a half-pint jar, and then polish 
the strip with sandpaper or steel wool to 
remove surface film, Fill the jar with a 
solution of 30 grams of lead acetate in hot 
water, and screw on the top. 

If it is left standing overnight, next morn- 
ing you will find in the jar a beautiful “lead 


tree” composed of a voluminous cluster of 
crystals of metallic lead. Part of the zinc 
dissolves, replacing the lead in the lead 
acetate and forming zinc acetate. 

Since the sulphide of zinc is the only sul- 
phide of a common metal that is white (the 
others range from yellow to black), paint 
mixed with zine salts remains white longer in 
atmosphere containing hydrogen sulphide 
than does paint mixed with white lead (basic 
lead carbonate). You can show this by 
pouring a little hydrogen sulphide water 
into clear solutions of zinc chloride and of 
lead acetate in water. Their salts transformed 
into sulphides, the zine solution turns milky 
white, the lead inky black. 

A solution of hydrogen sulphide for the 
experiment can be made by bubbling some 
of this gas through water in an apparatus 
set up as in the photo at left below. The 
generator is a flask containing several grams 
of ferrous sulphide covered with water. The 
reaction is started when a little concentrated 
sulphuric acid is poured in, END 


Why zine in paint pigments doesn’t 
discolor in aie that darkens lead is 


shown when hydrogen sulphide is 
‘sided ‘Ya ‘leat Sana'hleride” ond 
lead acetate sol 
turns whi 


. The zine 
the led black, 


st is made with an apparatus 


je that shown at left. Ferrous 
sulphide is put in the generator 
flosk, and sulphuric acid is odded 
through the thistle tube. The gas 


bubbles through water in th 
flask. Excess poisonous gas 
‘outdoors through the tube at right. 
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HUMAN HAIR 


SPIDER 
FANG. 


HOTOGRAPHS of the strange and fas- 
ating world under a microscope can 
be made with practically any camera, Ever 
a box camera will do if you are careful 
Illustrated below are the steps that should 


1 Here is the equipment you will need—o microscops, an illuminator, 
(if such a stand is 

unavailable, you can place the camera and microscope in o horizontal 
position as seen on the next page.) After setting up the microscope 
je that is to be photographed and 

image is brought into sharp focus. 


ond a stand to hold the camera vertically. 


and its illuminator, insert the 
adjust the microscope until th 


SECTION OF PINE WOOD 


Hitch Your Camera 
to a MICROSCOPE 


SUGAR CRYSTALS 


be followed to produce photomicrographs 
of the type shown on this and the facing 
page. If you are unable to find a stand to 
support your came , both the 
camera and microscope can be placed in a 


a vertics 


Then move tissue paper up 
and down above the 
until you find where the rays con- 
verge to form a spot of light, 
called a Ramsden disk. This is 
2 guide for positioning the lens. 


m, as above. Exposures w 
by such things 


horizontal posit 
be determine 


as li 


magnification, and subject matter. It will be 
wisest at first to take several shots of each 
subject at different shutter speeds. 


After setting the comera ot infinity ond 

contering the lens at exactly the level 
of the Ramsden disk, check the camera focus 
with the ground glass or a sheet of tracing 
paper held over the open back. Centering the 
camera correctly may take a litle practice. 


Photor by 


Kodak 


Wool 
THREADS AND 
‘OSTRICH 
FEATHERS 


When the comera hos been locked in position, seal 
out exterior light by connecting the camera and the 
microscope with a light lock or by draping both with a 
black cloth. With fast panchromatic film in the camera 
and the lent opened to its largest aperture, expotures 
probably will range somewhere between 1/25 and | sec. 


By WALTER E. BURTON 


(VEN reasonable care, good luggage 

last a lifetime, but often a stitch in time 
is necessary to obtain the most from it in 
useful se ya supposedly worn-out 
piece can be restored to duty at the cost of 
alittle effort. There are many shops special- 
izing in luggage repair; but the average 
person, with a little time and patience, can 
do most jobs himself. 

‘Any traveling bag or other leather piece 
that has been neglected will, first of all, 
need a thorough cleaning. Sponge the leather 
with saddle soap or a mild laundry soap and 
water, and rinse to remove the soap, taking, 
care not to soak the material. Then set the 
bag aside to dry naturally. Do not place it 
near a radiator or other heat, as heat will 
make wet leather stiff and brittle. Dirt that 
sponging fails to remove may yield to car- 
bon tetrachloride or other dry-cleaning sol 
vent, and in an extreme case a little lacquet 
thinner may be used. 

If there are no repairs to be made first, 
faded color may be restored next by use of 
a regular leather or shoe dye or a combina- 
tion dye and polish. After this it is advisable, 
particularly because of the strong odor, to 
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Dressing with shoe polish once every year or so 


will preserve leather lug 


keeping the oil 
from drying out. Here o creo la Wt 


tral creom is used. 


allow a drying period of several days. Then 
the leather should be lubricated, if the 
original fats have dried out badly, with a 
swabbing of a hot half-and-half mixture of 
neat’s-foot oil and lanolin. A good shoe 
polish, buffed to work up a luster, will serve 
in ordinary cases, and it is a good idea to 
give leather luggage such a treatment at 
least once a year, probably at the end of the 
annual vacation trip. 

Artificial leathers and synthetic coverings 
can usually be cleaned with a damp cloth 
or soap and water. Cleaning fluid may be 
required on a stubborn spot, or lacquer 
thinner or waxless paint remover if used 
with caution. A test on a spot that doesn’t 
show will indicate whether the solvent will 
damage the finish. Sometimes a coat or 


two of shellac will brighten the surface. 
“Airplane cloth” is safely cleaned with 
soap and water. Stubborn dirt can be re- 
moved with lacquer thinner if the cloth is 
the kind made with a lacquer-type filler. 
It must then be refinished with clear lin- 
oleum lacquer. Some new finishes react to 
lacquer, varnish, and pyroxylin cements 
unfavorably, so it’s safest to apply such 
to a small area for a 48-hour test first. 
Go over the piece after cleaning to look 
for snags, rips, scuffed spots, open seams, 
and the like. Some repairs may be made 
simply by gluing down loose ends of snags; 
others may require stitching, riveting, or 
replacement of a part. Quick-drying house- 
hold cement and model-airplane glue will 
adhere to both leather and nonleather sur- 
faces. On plastic finishes, test it first. 
Holes and badly torn places require patch- 
ing, Clean the edge of the damaged spot 
with a sharp knife, beveling it downward, 
and cut a piece of leather or other matching 
material to fit, also beveling its edge. Apply 
cement thinly to both the patch and dam- 
aged spot, let dry, apply more cement, and 
press the patch on, smoothing it with a 
knife blade. Weight the patch down until 
the cement sets. In some cases it may be 
necessary to reinforce the patch by sewing. 
Metal and other fittings frequently pull 
loose when a bag has had rough treatment, 
and new pieces of leather are needed for 
reattaching them. When these are held by 
rivets, try to get rivets like the original ones. 
Split rivets of the kind once widely used for 
attaching automobile brake linings to brake 
shoes will serve. Brass rivets are rustproof, 
but they are not as strong as steel. Split 
rivets may be spread by placing the side of 
a pin punch on the points and striking with 
a hammer. A center punch will work for 
tubular rivets if a regular riveting tool is not 
available. Sometimes it is advisable to place 
a burr or rivet washer over the rivet before 
clinching, as in Fig. 1 on page 207. Solid 
rivets may also be used but only with burrs. 
In removing old rivets be careful not to 
tear the leather or fiber. The two prongs of 
split rivets can be straightened with a 
screwdriver and pliers. Tubular rivets split 
into several prongs when installed, and each 
should be straightened before removal. The 
prongs-of some tubular rivets ft into caps, 
which can be used again for new rivets. 
Straps usually wear first at the buckle and 
can be repaired there with metal buckle- 
repair clips. The harness maker or luggage 


Lacquer thinner removes spots on 
that ‘ond other cleanse: 


When o cloth lining becomes badly soile: 
be removed and woshed. In 


stitching through the 
frome. Remove the lining to expose them. 
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Imost doily 
the catch. This one was rep 
catch, splitting the lining evenly, and then 


+ ,+, making an insertion of o strip 
of fabric or leather. The break wos cemented, and 
the leather dressed with shoe dye and polish. 


Metal or leather crash corners put on 
ts, of cement will add ruggedness to 


The prongs of o 
ore spread with a pin punch and hammer. A center 
punch does the job on tubular rivets. 
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shop that supplies them can also cut a new 
strap to order. 

Stitching is often the first thing to fail 
for the threads rot in time and break with 
scuffing or under strain, It is a good idea to 
look for weakness when other repairs are 
being made and to restitch if necessary. A 
handy gadget is a lock-stitch sewing awl of 
the type used by harness makers, but a satis- 
factory, if slower, job can be done with an 
ordinary large needle. Load the eye with 
linen thread, carpet thread, or one of the 
various aircraft threads available at some 
war-surplus stores. If beeswax is rubbed on, 
the thread can be pulled through holes more 
easily and resists rotting longer. 

The harness awl makes an automatic in- 
terlocking stitch, With an ordinary needle, 
run the thread down through one hole and 
up the next to the end, and then reverse the 
process, as in Fig. 2, and work back to the 
start. Punch holes in new work with a car- 
penter’s awl before trying to push the needle 
through. Take the lining out of cloth-covered 
cases when leather trim is to be replaced— 
and wash the lining before putting it back. 
Usually the stitching goes through the ply- 
wood or fiber backing as well as the cloth, 
and the new thread should be run through 
the original holes. 

Latches, locks, buckles, rings, hinges, and 
crash corners are among the hardware items 
commonly used on luggage. In most cases 
they merely become loose. If one should 
break, it may be possible to match it from 
the collection in your junk box. That failing, 
if it is one of a pair, two similar items may 
be taken from a less desirable piece of lug- 
gage and put on the piece being repaired, 
while a slightly mismated pair 
their place on the less-used bag. Breaks 
sometimes can be hard-soldered or welded. 

New crash corners may be cut from sheet 
metal or leather, folded into pyramids as 
in Fig. 3, and soldered, cemented, or sewed. 
They are then riveted or sewed to the 
corners of the luggage to protect them 
against damage and wear. Dome-shaped 
furniture casters may replace the metal feet 
sometimes used. 

Brass and similar hardware looks best 
after polishing, and a coat of clear lacquer 
helps retain the gloss, When the rustproof 
finish has worn off steel fittings, clean off 
rust and grease with an abrasive and sol- 
vent; then coat with colored lacquer or other 
finish and renew occasionally if the coating 
chips. A commercial chemical is available 


ad eas aes 


Stitching is speeded with o lock-stitch awl, but 
‘an ordinary large needle will do a good job. Put 
the thread through the original holes. 


at gun shops for a rustproof blued finish, 
or the same result can be obtained by heat- 
ing the metal part (detached, of course, 
from the case) in a gas flame until a uniform 
blue oxide forms. Apply a little linseed or 
lubricating oil after heating for rich color. 

If you wish to identify your luggage with 
your name and address, you may want a 
homemade tag like that in Fig. 4. It has a 
leather flap that keeps your name from the 
casual reader. Figure 4 also shows a method 
of stitching the tag to the bag instead of 
hanging it on a strap. END 


HEARTWOOD AND SAPWOOD [WOODWORKING] 


‘Three distinct zones of wood show on the end of any log. Placed like a sheath around the 
outside is the bark; adjoining it Is'a light-colored zone called sapwood: and on the inside 
is the heartwood, usually darker in color, In addition, in the very center of the log, and 
Usually of the heartwood, is the pith, which sometimes in the lumber trade is termed the 
“heart center,”’ If a piece of lumber contains the pith, it is designated as "boxed pith”; if 
it does not, it is “‘side-cut™ (pithless). 

‘Trees grow by forming new layers of wood at the point where the sapwood and bark 
meet, the technical name of which is the “‘cambium."" A young tree is entirely sapwood. As 
It'grows older, the cells making up the central portion mature. become inactive, and 
usually turn darker in color, forming the heartwood. The thickness of the sapwood de- 
pends on the kind of tree, its age, and sometimes the growing conditions, 

All heartwood was once sapwood, and the change that takes place nas no effect on the 
mechanical properties of the wood. according to the National Lumber Manufacturers As- 

ciation. Hence, there is no difference between sapwood and heartwood #0 far as strength 

‘concerned. 
Heartwood is more durable in contact with the soil and under conditions conducive to 
decay. It is, therefore, preferred if the material is to be used untreated under suc’. con- 
ditions. Sapwood absorbs preservative better then heartwood and Is preferred for treat 
ing purposes. 
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FOR EASIER 
FARMING 


COMPRESSED-AIR PRUNER. 
A pruning tool operated by 
compressed air has been devel- 
oped by Miller-Robinson Com- 
of Los Angeles. Named 

the tool will 
en limbs up to 
the jaws either 
g or closing at the touch 


pany 


the Limb-Lopper 


ope 
of a trigger. A heavy model has 
18”, 36”, and 54” exten- 
sions for work on the higher 
branches, while a lighter model 
8%, and 54” exten- 


sions for work under the tree or 
A small portable air 
nd a length of hose 
are required. The tool makes 
up to 120 strokes a minute. 


ELECTRIC CHURN. A special, slow-driven 
1/20-hp. motor now being used in electric 
produced by the Alabama Manu- 
ng Company, of Birmingham, Ala., 
is said to have greater serviceability than 
the motor in the firm’s pre-war models. The 
churn, which makes butter in 15 minutes, 
can be used with any standard crock or jar. 
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TIRE IS SELF CLEANING. A new tractor tire 
introduced by the Firestone Tire and Rub- 
ber Company is designed to shed mud and 
litter automatically from between the treads 
as it rolls. Because of this self-cleaning fea- 
ture, the pulling power of the tire is said to 
be increased in loose earth. Curved traction 
bars that are braced at three points give 
the tire a center bite. 


“EVEREADY” FLASHLIGHT , 


Tiny Cell Packs 
Enough ENERGY to 
Hit 200 Home Runs! 


Like 
n if when your 
favorite slugger blasts 
out of the park? 
Then here's news: The 
a g new" Eveready 
flashlight cell contains 
energy equal ro the 
amoune needed co smash 
out 200 major Le 


the 


homers! Extra power 
makes “Eveready” bat 


teries the season's cham: 
pion for brilliant, last 
ing, low-cost light! 


HAT a supercharger is to a racing car—the new 

Eveready” battery isto your flashlight. It“ packs 
in the energy”—93" more of it than even the great 
pre-war “Eveready” cells gave you! You get nearly 
double the life... maximum light for nearly twice as 
long. For good service...better light... best quality 
get these new “Eveready” brand flashlight batteries 


93% MORE ENERGY 
° Now 
1941 


bactery 

Tighe 
sigh 
by ‘the 


NATIO AL CARBON “COMPANY, Inc. : Standard 
30 East 42nd Street, New York 17, N.Y. 
Unit of Union Carbide [THR ud Carbo Corporation 


RIGHTER LIGHT, LONGER LIFE 


TRADE-MARK 


FLASHLIGHT BATTERIES 
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Precision filing — airplane instrument work 


Phota evarteay Racing Aireralt Compa 


the files for — @ 


SKILLFUL | 
HANDS 


When you're working to 
of a thousandth inch or so, the 
nm of The right files for the 
important factor. 
eth) ; uniform 
“for even 
« these are the 
They help to 
steady the hand; to translate skill- 
ful effort into desired results, 


Nicholson X. F. Swiss Pattern 
Files carry the quality 
of the world’s foremost file manu- 
facturer; the assurance of fine per~ 
formance and top value. Available 
in a wide variety of shapes, lengths 
and cuts. Prized by the hobbyist, 
jeweler, die and fine-instrument 
maker! Sold 
through indus. 
trial supply and 
the better hard- 
ware houses. 


~EXED- 


swiss parrens russ 72 


NICHOLSON FILE CO., 19 Acorn St. 
Providence 1, R. 
(in Canute, Port Hope, Ont.) 


NICHOLSON 
RULES cor tceyemceee 
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Spare Blades for Scissors 


Wuex the Change-a-Blade scissors be- 
come dull, new blades to replace the old 
ones cost less than sharpening 
pivot pin with a dime or screwdriver, and 
the cutting edges separate from the handles 
as in the lower part of the picture. Insert 
a fresh set, tighten the screw, and the parts 
are locked securely together, as_at_ top. 
Blunt, beveled, and sharp-painted blades 
may be exchanged, providing several pairs 

scissors in one. Tension is adjustable, 
he BMC Manufacturing Co., Binghamton, 
N.Y., sponsors the innovation. 


Loosen a 


| Stencil Aids Draftsmen 


Picrontat, easy-to-understand, engineer- 
ing plans are made simpler to draw by the 
new Instrumaster stencil for isometric draft- 
ing. Cutout guides of 27 sizes yield ex- 
pertly proportioned ellipses to represent 
circles; and ruler edges at correct angles 
lay out straight lines. The result is a draw- 
ing as the eye sees it. John R. Cassell Co., 
| New York, distributes the labor-saving tool. 


CLEANS MOTORS 


KEEPS MOTORS CLEAN 


Tune up your Horsepower 


You can restore your car’s lost pick-up, power and 
smoothness in just a few minutes with Casite. You'll 
scarcely believe it’s the same old motor. 


and keep it tuned up... 


Casite speeds lubrication . . . retards formation of sludge 
and gum . . . keeps your motor clean and free-running. 
For continued top performance, use Casite regularly— 
a pint through the air intake every three months and 
a pint in the crankcase every oil change. 


the Guaranteed Way! 


Double-Your-Money-Back if your car doesn’t run better 
and smoother with Casite. And Casite makes this 
famous guarantee no matter what kind of motor oil 
you're using. Get Casite at your service station, garage 
or car dealer today! The Casite Corporation, Hastings, 
Michigan + Casite Division, Hastings Ltd., Toronto. 
LISTEN TOI DEAL IN CRIME” + Saturday Nights + ABC 


65c a Pint 
75c in Canada 


Guns, Dolls, Planes 


To does aba 
a mane 


sippy agp niin ictal ROBERT O'BRIEN of Madison, Wisconsin, says “I 
tool for every job, X-acto's the choice of experts for make better models (his hobby’s guns) in one-third the 
wood, leather, plastics, paper ... or what's your hobby? time, and always have a sharp edge when I need it.” 


VERONICA R. STEVENS of Riverside, Hlincis, made DONNIE UHL of Great Neck, Long Island, has m 
her “Paquita Dolls” hobby into a full-time business, for more than fifty scale-model planes. He and his pal Ci 
which she “uses X-acto tools daily and endorses them Jennings say “X-acto's thought of everything a model 
whole-heartedly.” builder needs. That ‘Big Shot’ Tool Chest is swell!” 


x-acto (&) 


Singly or in sets, 25c to $45. 
At hobby, gift and hardware shops 


THE PERFECT TOOL 
X-acto Crescent Products Co, Inc, 440 Fourth Av=N.¥.16 | for wood, linoleum, 
Canada: Handicraft Ltd, Hermant Bldg, Toronto | plastics. No. acto 
= vee Woodcarving Set: 6 chisel and 
*meg.u S.Pu.o. | gouge blades; 4 assorted regular blades; 
T'dwree-inch blades. Special bandle takes all blades. 
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“SURE it’s a cute house. And most of the 
‘equipment is right up-to-date. But I have my 
doubts about that heating plant.” 

Funny thing, how people will put only the 
best materials in a house—and then skimp on 
the heating plant. 

If you have had the unhappy experience of 
buying or building a house with an unsatis- 
factory heating system, cheer up, for relief is 
in sight! Minneapolis-Honeywell has devel- 
oped a remarkable control system that has 
corrected heating difficulties in thousands of 


A GOOD HEATING SYSTEM + MODUFLOW 
= COMFORT UNLIMITED 


MODUFLOW 


the new HONEYWELL heating control system 


‘Minneapolis-Honeywell Regulator Company, Minneapolis 8, Minnesota 


homes. It is called Moduflow. Moduflow fur- 
nishes heat continuously at whatever temperature 
is required to maintain comfort in any kind of 
weather. It eliminates the drafts and chilly spots 
caused by intermittent heat supply, and saves 
much of the heat formerly wasted at the ceiling. 

Moduflow control can be easily and inex- 
pensively installed on your present automatic 
heating plant, or in your new home. Mail 
the coupon today for your free copy of the 
booklet "Comfort Unlimited” that tells all 
about Moduflow. 


{ Mineapois- Honeywell Regulator Co. 

2762 Fourth Avenue South 

Minneapolis 8, Minnesota 

Please send my free copy of —— 
“Comfort Unbimired* 


«+ + Canadian Plant: Toronto 12, Ontario. 
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| __ HE Om ONLY PIPE THAT ADJUSTS THE DRAFT TO YOUR TASTE! 


- Control 


Kell 


‘Smoke 


is @ pipe that completely satisfies both. I 
there's @ free-turning valve that regulates the smoke intake. 


e draft, turn the valve wide open. To decrease the droft, just narrow the 
ty Maher in ‘Conede ‘opening. You draw in the exact amount of smoke for your taste. Enjoy this 
‘exclusive Royalton advantage, now! Ask your retailer for a demonstration. 


Write for Ozone Park 17, New York, W. ¥. 


fenry, Leonard & Thomas, 


int Tree Bo 


40 POWER Leet 


FINEST ACHROMATIC LENSES 
OBJECTIVE LENS DIA. 
Variable Power 
Length Open 27”, 
Closed 914" 

5 Sections Brass Tubes 


LABO RATORY 
MICROSCOPE 
600 POWER $25.50 


THE MACHINE THAT 
AMAZED THE EXPERTS! 
a Ml 
i i 
fi iD) MEAD SPECIALTIES 


BROWNSCOPE Co. 
Dept. 3P, 24 West 45th St. New York 19, N.Y. 
TELESCOPES BINOCULARS MICROSCOPES 
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"GREASED LIGHTNING’ 


His first name is "s but he’s s-I-o-w compared to 
the "greased lightning” packed into the trim, sleek lines 
ofa Stevens 22 cal. Automatic. Here's a fine handling, 
fast shooting the traditional ac- 
curacy, value dep Stevens rifles and 
shotguns. You'll want to own this great rifle. It opens 
upanew and exciting eld of small bore rifle spore. 
our dealer has—or will have soon—your new Stevens 

.22 Automatic and other popular Stevens rifles and 
shotguns. See them today. 

J. STEVENS ARMS COMPANY 

Chicopee Falls, Mass. 
Division of Savage Arms Corporation 


Slavens Medel 4 (Springeld Brand) 22 Co Bolt Action 
ceurate. Jost the rie for 


es 


ATER VALUES SINCE 
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Bi or S inch shells. 
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How to Test Glues 


\S SHOWN below, glue three pieces of 

wood together. Glue one joint (A) with 
Cascophen and the other joint (B) with any 
other type glue. 


After the glues have set, boil test block for 
three hours (the Army test for aircraft ply- 
wood). Then, when the test block is cool 
‘enough to handle, drive in wedge as shown. 

‘The result will prove that Cascophen is the 
only completely durable, waterproof glue now 
available to home craftsmen. 


Cascophen has 
these outstanding features: 
1. Withstands practically anything—water, 
heat, mold, fungus. 
2. Requires only sufficient clamping, screw- 
ing, or nailing pressure to insure a firm bond 
between the surfaces. 
3. Cures quickly at 70°F.; warmer tempera- 
tures shorten curing time. 
4. Keeps indefinitely—not spoiled by freezing. 
Available in Y4-pint, pint, quart, and larger 
sizes at your hardware, building-supply, ma- 
rine, or paint dealer's 
CASCOPHEN—for boatbuilding, sports equip- 
ment, outdoor furniture. 
CASCAMITE—for veneering and fine cabinet 
work. 
‘CASCO—for furniture construction and repair. 
CASCO FLEXIBLE CEMENT—the ready-to-use 
household cement, “Sticks Most Everything. 
Send for free descriptive folders and 
Gluing Guide: 


Casein Company of America 
Division of The Borden Company 


350 Madison Ave., New York, N.Y. 
Dept. 5.37 
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Safety-First Mousetrap 


Cueven design assures catching mice, 
not fingers, in the Hell Cat trap, above. 
Pressing one end of its seesawing, V-shaped 
fhe jaw at the other end, to the 
on shown, After a mouse has 
sprung the trap by nibbling at the buit, 
squeezing the “remote-control” end a 
ond time releases the dead body for dis 
posal, without need of handling. All-metal 
construction makes the mousetrap, a new 
product of Eagle Industries, Chicago, dur- 
able and easy to keep clean. A similar rat- 
trap is available. 


Handy Film Holder 


Avroatamic slide locks prevent accidental 
exposure in a cut-film holder introduced 
by Grover Photo Products, Los Angeles. 
Indestructible stencils, on convenient hold- 
down clips, imprint news pictures with neat 
numbers to keep descriptive data straight. 
Other features of the all-metal holder are 
designed to require a minimum of film-han- 
dling in the darkroom. 


Dependable 


When the American public, through 
its buying habits, indicates a decided 
preference for any product—you can 
be certain that it has merit above 
all others. ' 


Dependable Champion Spark Plugs ——— 
are in this enviable position, and 


are pr dand purchased by 

more motorists than any other 

spark plugs. Champion Spark Plug FOLLOW THE EXPERTS 

Company, Toledo 1, Ohio. DEMAND DEPENDABLE CHAMPIONS FOR YOUR CAR 


Listen to the CHAMPION ROLL CALL, Harry Wismer's fost sportscast every Friday night, 9:55 EST over the ABC network 
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Ingenious New 


Technical Methods 


To Help You 
Simplify Production 


New Centerless Lapping Machine Gives 
Precision of Less Than 2 Micro-Inches! 


Now i's easy to lap cylindrical pieces—quickly—accu- 
rately—without specialized operator skill! The new Size 

ntrol Centerless Lapping Machine handles pieces from 
.010" to 10" diameter without costly set-ups. 


The operator merely holds piece between lapping rolls 
with stick. Pressure applied determines quantity of metal re- 
moved. Small roll turns piece at slow constant rate. Large 
roll turns more rapidly to remove minute quantities of 
metal. Ideal for lapping oversize gages, worn gage plugs to 
next smaller size, beartngs, bushings of shafts Holl speeds 
easily changed. Adjustable for tapers. 


Ideal also to save time on the job, is chewing gum. The act 
of chewing aids the workers’ concentration; seems to make 
work go easier. Furthermore, chewing gum may be used 
even when both hands are busy—increasing worker safety— 
and reducing work interruptions. That is why many plant 
owners have made Wrigley’s Spearmint Gum available 
to all. 


You can get complete information from Size Control Company 
‘2500 Washington Bled., Chicago 12, Il. 
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ARMATURE 
RECONDITIONING 


a 


TURNING WORN 
‘BORING RING GROOVES 
ISHING 


Atlas LATHES Speed Up Auto Servicing 


Garages and automotive shops all over the for minimum space (2) easy to set-up and 
country are rapidly equipping with Adas operate (3) work to close tolerances (4) ex- 
lathes. It’s a profit hint to consider if you tremely versatile (5) ruggedly built for years 
operate or work in such a shop —something _ of precision service (6) available at low cost. 
to remember as a valuable use for an Atlas Ask your Atlas distributor for complete 
in your home shop. details and delivered prices. 


Six typical Adas lathe servicing jobs are 
shown above. All told there are 44 different 
ways to keep an Atlas busy in modern auto- 
motive repairing. 

‘Atlas lathes are preferred for such work 
because they are: (1) compactly engineered 


Gila, 47001 ream 


Juicer Has Detachable Parts 


Reamer, funnel and juice cup of the 
Juice-O-Mat are detachable for easy clean- 
ing. The reamer has indentations and fins 
that prevent pulp and seeds from passing 
into the receptacle. All pressing parts and 
the cup are of Tenite plastic, which is not 
corroded or discolored by citrus juices. 


Pressure Gauge for Tight Spots 


SMALL enough to fit into places hitherto 
inaccessible, the new Dillon mechanical 
pressure gauges work in all kinds of clamps 
and have ranges from 100 to 10,000 pounds. 
They will check pressure between  spot- 
welding electrodes and moving rollers, and 
will test tension in moving wires. 


It is Johnson that 
cylinder 

Firing. PI 
All the 

—a size for every 


JOHNSON MOTORS. 
‘Jenne 
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you the 


FREE HANDY CHART: Wri 


SIMPLICITY OF 
CONSTRUCTION 


CONTRIBUTES TO JOHNSON’S FAMOUS 


DEPENDasuity 


simplicity and DEPENDability of twin- 
hness of Perfected Alternate 
Plus Ready-Pull 


advice 
“Outboard 


16 data on 194 


ROAD, WAUKEG. 
a. Petertore, Ca 


JOHNSON 


_SEA-HORSES 


PERSHIN ILL. 


4074 = 


takes the MYSTERY 
ut of BLADE buying! 


the 30-Second Mare 
vel, the HyperHoned, or the one that wows the ladies?” 


Nothing can beat a fine steel edge for removing whiskers. The qual- 
ity of your shave depends on the quality of your blade. For your 
guidance, Marlin takes the mystery out of blade buying...shows 
you how quality blades are made. 


Steel The best for blades is “high car- 
bon;” alloyed with chromium accord- 
ing to scientific analysis. Marlin has 
worked in steel for 75 years. 


Tempering makes steel hard and tough. From bulky ingot 
to ribbon-like strip, blade steel is heat-treated again and again, 
Final tempering “sets” the metallic structure to take a sharp 
tough edge. 


Precision manufacture requires complex 
machinery—which produces blades with finer, 
keener edges...more uniformly perfect...than 
is possible by hand. Photograph: Marlin grind- 
ing and honing machine. 


Inspection is continuous with top quality the goal. Shown is 
‘one of the precision instruments which check dimensions and 
ity"—insuring perfect fit in your razor, 


Ss DOUBLE OF 
Actual shaving Tests are conducted among changing sinGLE 
groups of shavers. Results give the final verdict on quality. EDGE 


‘TRY MARLIN BLADES AT OUR RISK! We believe that Marlin Blades 


are the best that can be made. If you don't agree, we will cheer- 
fully refund your money. 


THE MARLIN FIREARMS COMPANY - Fine Guns Since 1870 
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BALL-BEARING 

ACTION 

DEPENDABLE 
ACCURACY 


Ball-bearing saw-guides and saw- 
carriages to make work easier, pos- 
itive adjustment for cutting angles 
to eliminate errors, graduated arcs 
and index plates to produce near- 
precision cutting, all-steel con- 
struction to last a lifetime — these 
are but a few of the many out- 
standing advantages offered by 
Millers Falls mitre boxes. 

Like all Millers Falls products, 
these mitre boxes are quality- 
constructed throughout. You'll be 
surprised how much more simple, 
how much more accurate they can 
make your work. See them at your 
dealers. 


MILLERS FALLS COMPANY 
Gri eld, Massachusetts 
One thing in common — Quality! 


MILLERS FALLS 
OOoLS 
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in the Army 


ds of Reeves Army 
jacle Sam durin 


Twill 
the wat, 


resists teas 


Ke has 
soagging and suf 


Sraret, and perspiration 

{tailors smartly, hol 

fs wide variety of 
orbetter. 


REEVES BROTHERS, INC. \222eeg 


54 Worth Street, New York 13, N.Y. 


tied for anteaiing small 
metal ‘Generates 
Fahrenheit, Simply connect to 
fog gas Jet with @ rubber ho 
‘Tornado Torch No. 119 comes with three (3) tips ( 
‘The Tornado Gas Torch No. 119, comp 


= TORNADO 
GAS TORCH 
The Modern Way of Soldering 


Teal for hard and soft soldering, Will heat 
quickly; solder will fow freely and smoothly. 
No compressed air required, Nothing to pump. 
Self-adjusting. Safe, Economical, Can be 


with three 


tips is $295, See your dealer or order direct. Send check 


‘oF money order—post paid 


Robco Corporation, 204 E. 44th Street, New York 17, N. Y. 


Meny small perte can be formed without 
Bes: to cupiicnved sccurncy of 00%. with 
Dreiceo wh ‘Machines, — Benders, 


Brakes. Shears. Save die expense and time 


Check every quality and feature you 
want in a modern outboard motor . .. chances 
are, you'll find that Evinrude offers every 
one... and more! Each developed and 
perfected the sure and steady way... 
through 38 years of progressive engineer. 
ing, experimenting, proving. That 
background is worth remembering— 
when you choose an outboard motor! = 


Evinrude “specialty” . . . always, 
on every model, it's mechanically 
built right int 


Quiet! Smooth! Perfected under- 
water silencing buries exhaust 
fumes and noise. Motors float in 
vibration-absorbing bearings, 


Co-Pilot Steering! On every model 
the “unseen hand” that grips when 
you let go... . holds the motor on 
the course you set. 


Operating Ease! — with controls 
so simple and troubleproof that 
even youngsters handle an Evin- 
rude easily and capably. 


Four-eylinder Performance! Nothing 
like it for smoothness, thrilling 
responsiveness — and’ Evinrude 
offers it in three models! 


Slow Trolling Speed!—enables you 
to check right down to a slow 
trolling glide without choking, 
stuttering or stalling. 


Full Reverse! On two great fish- 
ing models—and new Weedless 
Drive enables you to drive 
through thickest weeds. 
It all adds up to finer performance! And back of every Evinrude 
is the priceless advantage of organized, responsible, nation- 
wide service . . . available everywhere through a veteran 
organization of selected dealers. See your Erinrnde dealer — 
look for his name in your classified phone directory under 
‘Outboard Motors”. Catalog free! Address, EviNnubE Morons, 
__— \ 3457 N. 27th St, Milwaukee 9, Wisconsin 


In Canada: Esinrade Motors, Peterboro, Ontario 


FTL IGM YF 


os FIRST IN OUTBOARDS + 38TH YEAR 


Widest Range of Models! The right 
motor, for every boat, every service, 
Seven models, all with O.B.C. > (2 
horsepower certification, 


MAR, 
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“Typical Hawaiian Wiggler Catch” 


3 —writes Memphis Newspaperman 
Dear Fred: 
his creel limit of Kentucky bass 
from Cache River, Ark., is typical of 
Hawaiian Wiggler achievements in the 
Mid South. Frankly, most of the bass I 
have caught in the past year have been 
caught with either the No. 1 ot No. 2 
Hawaiian Wiggler. My friends swear 
by these famous baits that are effectiv 
both in still lakes and running streams, 
ank Vestal, Memphis Commercial 
Appeal outdoors writer 


ank Vestal with bass caught on Hawaiian 
Wigglers in Arkansas A) 


Write for Fr 


conenleg. lary? Lage ion ag) and g 
Pin "Wigrlers, Jitterbug, my famous. sur- Deep Runnin: 


) 
face bait, ‘and’ my new Hult Dances. Hawaiian Wiggler— $1.10 


FRED ARBOGAST & CO., 1703 North St., Akron 8, Ohio 


i | ‘A a 
Co? I) =SEAMAN 2 
SPEED FLASH ? TILLER ~~ 


Aaricaure tr Many ¥ 
| The SEAMAN TILER help 
onl Fee 
pega 


‘and more complete germination of set 
(3) distributing plont food uniform! 
effectively throughout the growing 
the seedbed; (4) helping to incre 
supply of nitrogen through complete set 
bed aeration; (5) eliminating “oir pockets’ 
ond hord plow soles thot usually + 
plant growth; (6) helping to dei 
pests and diseases such as grubs, « 

les, grasshopper egg 
potate scab end certain 


Light weight! Built en 
the proven principles that have made 
the KALART SPEED FLASH line 


17) providing more effe: 
(8) reducing soit erosion, 


If you want to know HOW all this is possi- 
ble, write for free copy of “Questions ond 


Answers booklet end see your local 
SEAMAN dealer or write us direct 


SEAMAN MOTORS, In 


‘See the KALART Compak today at at better dealers or write KALART 
Dept. PS-3 Stamford, Conn. for free descriptive literature. 


ALART 


POPULAR 
240 Science 


*“A Good Pipe is an Investment in Daily Pleasure” eresoeusnna.srroron * 


all seasons... 


... and all pipe 
smokers know 


LEH STERN, Ine., Dept. 1X, 56 Pearl St, Bhiyn 1, MY. 


5 


Sterling Silver Band. bar 
ens of other hi 
tmodels, satin burnished or 
antique finish, 


Model #88 
‘Appr. % of actual size 


‘No change in Sterncrest 
Sterling's price orquality 
since it was first intro- 
duced. It's the same fi 
pipe now as before the 
war. To be sure of the 
best pipe value, whether 
you pay $25 or $1, look 
for LHS—the sign of a 
perfect pipe for 50 years, 

At your dealer's, 
FOR CIGARETTE SMOKERS: 
smoke all you like—like 
all you smoke" with Zeus 


BEGINNERS, STUDENTS! 
Here’s whot you hove olwoys 
wonted—c low cost, foolproof, 


experience and con! 
moking it — fun ui 


A REAL RADIO 


FOR ONLY $6.15 
You Build It Yourself 


thusiasts. Kit clso includes good looking plostic cabinet. Ask 
for Kit $-6-X. Cost, less tubes $18.95.Kit of Tubes $4.80. | 


$1 


volume con: 


‘© MAIL ORDERS FILLED FROM EITHER NEW YORK CITY OR CHICAGO 
Write: 242-8 W. 55th St, M.Y. C. OR 323-8 W. Madison St., Chicago 


New York City Stores: 115-17 W. 45th St. & 212 Fulton St. 


CHICAGO) 


323 W Madison St 
Chicoge 6. lil 


Pro mi 


(cena nutes ces | 


Anco RAIN-MASTER 
“Dead - Locker” 


WINDSHIELD W 
ARMS and BLADES 


BLADE SNAPS ON. 
STAYS PUT 


FINGER. 
TP 


= SN 
bora cea 


“AN'T FALL OFF 
CAN'T BLOW OFF 


/A war-born Invention—by ANCO—first 
for military aireratt—now for your car. 


DON’T SHOOT YOUR 
GAS-PUMP MAN! 


He's doing the best he can. Sure, he 
knows how dangerous it is for you 
to drive your car... in stormy 
weather... with your dull old wind- 
shield wipers that smear and smear. 
He'd gladly put on for you quickly 
a pair of keen new ANCO RAIN- 
MASTER Wiper Blades and Arms. 
He has them—Newest Models! But 
he forgets to remind you? Too busy? 
You can't shoot him for that! 


SS 


—=— 


After all, it’s your car to protect. So 
youremind bim.GetRAIN-MASTERS 
..patented features... original equip- 
ment on many makes of high grade 
cars and trucks... used in war— 
on our fighting tanks and trucks 
and ships and bombers too...because 
ANCO RAIN-MASTERS clean 
quicker, clean cleaner... . last longer. 
May save you a costly smashup. 


PATENTS. 
MAKE JOBS 


‘Ask for RAIN-MASTER Windshield Wiper 
‘Arms and Blades next time you buy gos. 


THE ANDERSON COMPANY 


Established 1918 
GARY, INDIANA 


your ‘bike. 
ind more on a gallon of gas— 
that’s six miles for just one cent! Speeds up to 
Soumiles per hour... 2+ sturdy horsepower. 
Backed by eight years’ of progressive engineering. 
Fits any man's balloon tire bike. 


FOR JUST ONE CENT 


RIDE ONE 
AND YOU'LL 
BUY ONE! 


A CLINTON 
ENGINE 


ments—ox you and 
your dad liked horse 
power on the hoof, 
Your son likes horse 
power built of iron. 
The Clinton Engine 
gives o wonderful 
‘education in modern 
@ ond 
n. It's @ development of ovtstand- 
ing sturdy characteristies—1 to 2 H.P.—4-cycle 
—ir-cooled for powering his implement of 
pleasure or work— 


CLINTON MACHINE CO. 


CLINTON, MICHIGAN 


R DE YOUR FAVORITE “HOBBY” WITH... 


Whether your favorite hobby is model 
building, wood carving, leather work 
ing, linoleum cutting, you'll find in the 
new King Kut knives, tools ond blades 
such standards of design, workmanship 
‘and PERFORMANCE that will gladden 
your craftsman's heart—ot prices you're 
hoppy to pay! The delicately balanced, 
polished aluminum handle...oll-purpos 
knurled handle...the chuck with the vise- 
like grip...22 blades, carvers, routers 
‘ond punches...smooth-cutting spoke 
shaves and planes constitute King Kut’s 
Regal Treasure Chest. Each King Kut 
blade is sized and shaped to do its 
job, is made of the finest steel 
jardened throughout for money sov- 
ing reshorpening. 

Try King Kut products. You'll ogree 
King Kut meets every test in hobbycroft- 
ing—ond wins! 


ing Kut Products are covered 
by Fa Trade Agraemen 


var | 


THE COMPLETE HOBBYCRAFT 
ASSORTMENT THAT FILLS EVERY NEED 


PARTS CORPORATION 


Manufacturers of the fomou: AP 


King! Kut - a, 


— 


rool5~ Blane, f 


am 


KING KUT REGAL TREASURE CHEST 
No. 130 
..contains entire line of 22 blad 
carvers, punches, routers, the all-p 
handle with removable plostic, 
, flat and curved spol 
shoves ond © clear plastic parts box. 
Chest is beautiful in its select wood, nail- 
ciminaing foe natral ish .achest every hobby 
$5.00 crafter will truly treasure . . . $10.00 


Other King Kut Sets as Low as $1.00 


eam Go 


ONE HANDLE serves au curnine eoors 
‘At test—on exclusive check with a vise: 
tmeont i No wiggling or working loose to ruin @ 
‘oll 22 cutting edges. Locks and unlocks with one turn. 


See your Nobby, Sporting Goods, Hardware, Art and other Stores for King Kut Tools. 


Address Dept. KK 132 

TOLEDO, OHIO 

Mufflers: al 
YG 03 


Getting” 


fond Fipes for Automotive Vehicles. 


HOBART 


| multi: mr arc 


Eleclic Stationary 
“Bolld Your © 


OTHERS COMPANY 
BoxPa7.trey. Ohio 
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Pliable Mortite fills cracks around tubs, sinks, base- 


| boards, etc. Fine for calking, an ideal weather-strip- 


ping. stops rattles, keeps out dirt 
insects, Never shrinks or cracks. 


Roll covers about 80 ft. At Hdwe., 
Dept. Stores, Lumber yards $1.25 


WRITE FOR FREE BOOKLET. 
J. W. MORTELL CO., 534 Burch St., Kank 


ARBIDE SCRIBER 
NON-MAGNETIC 


DEST STEEL, GLASS, ETC 


1c hardest metal made by 
nd on diamond lap, 


at 
Simkin 
wi 

LUCAS-MILHAUPT ENGINEERING C0. 


5051 SOUTH LAKE DRIVE » CUDAHY, WISCONSIN 


1s 


GLUE 


ADY FOR IMMEDIATE DELIVERY! 


Medel No, 2000 


G DELUXE JIG SAW CRO 


For HOBBYISTS, CRAFTSMEN 
and LIGHT PRODUCTION 


NO MOTOR NEEDED—JUST PLUG IN! 
PORTABLE... SAFE... CUTS CLEAN 
AND SMOOTH—NO SANDING NECESSAR 


'NCMO so safe even small 
Ula husky, powerful, 18. p 


Complete 
with cord, 
‘F bladese 


OG 5 


“There’s something 
about a Sportsman” 


This pipe is extremely popular 
—especially among seasoned 
smokers who prefer choice 
tobaccos blended to their own 
educated tastes 


be 
, SPORTS MAN 
oF 
rinasimerremtanatees | Cihanyniow el Lies 


NEW PLASTICS 
Fabricati ANUAL 


COLUMBIA 
Jackpot Bell 
A ie 


steht 
exclusive features COMPLETE WITH 36 ACCESSORIES | 
fenerstees mimmoeaccaees | tence 4 
s Weed, Mare, $2175 Volve if mt [a 
wore ie Ze vaen, | SPS 


CASCO ELECTRI-CRAFT TOOL KIT RANDOLPH SALES CO. 


ASCO PRODUCTS CORPORATION, BRIDGEPORT 2, CONN. | ZIT W. Randolph St., Chicago 6, Illinols 
rorutat 
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ANK 
it 


NED DANY 


RATED BY MANY EXPERTS AS THE |] 
GRENEST WATCH COWLER OF ALCTINE? 


DURING. 
His CAREER 
NED HAS. 
ROLLED 
| 2:7 PERFECT 
| Scones OF 
300 


“JTRAINING AMBITIOUS BOWLERS, 

INTHE FINER POINTS OF HIS 
FAVORITE a 
‘SPORT... 


HE Feeney 


ATWICE HE HAS ROLLED 33 
SECUTIWE STRIKES IN MATCH 
PLAYS NEARLY ENOUGH FOR THREE 
PERFECT GAMES IN A ROW! 


«NED ESTIMATES THAT HE 
Hag INSTRUCTED & HALF MILLION 
PLAYERS AND TRAVELLED A 
MILLION MILES IN 
EXHIGNON AND 
COACHING TOURS! 


use 
Gillett 
tiLecte _AR Dt om muioer 
SHAVES IN THE BOOK AND SAVES 
Sere auae riers 
with the swRrPF*Tedges THE SHARPEST EDGES EVER, 


HONEDS TAKE (T FROM HisA, 
SHAAT'S THE WAY TO Skid OFF STUBBLE, 
IN JIGTIME WOH PERFECT COMFORT, 


ever honed! 


You look sharp for you enjoy the NES AND REESE 
swellest shaves ever. You feel sharp Dousil EDeEs MEAI 
because they're refreshing and give woy BOXING DOUBLE ECONOMY! 
you a lift. You are sharp for you get FRIDAYS AT 
far more shaves per blade and save IO PM EST OVER ABC NETWORK.GILLETTES CAVALCADE OF 
money. Ask for Gillette Blue Blades. SPORTS ALSO AIRS WORLD SERIES AND OTHER CLASSICS YEAR ROUND, 


Gillette Safety Razor Company, Boston 6, Mass. 


rte dit Pinkfetarnakg 
{NG 7 


How thrilling to own a new &¢ 
imagine the finish even more 
It will be if you SIMONIZ now. SIMONIZ 
‘adds to the richness of color. . . increases 
the natural brilliance. And as the years 

II by, applying SIMONIZ "builds up” this 
beauty. Makes it permanent and more 
glamorous than ever. Stops ultra violet 
rays from fading colors . . . gritty dirt from 
scratching . . . corrosive airborne chemicals 
from dulling and destroying the finish, 
Always insist on SIMONIZ. Nothing 
takes its place. That's why . «4 


TO RESTORE NEW BEAUTY to 
dul shes «use the Sin 
liauid 


wher 
‘ull Then ‘apply SIMONIZ 

that sparkling fish last 
longer. Sold everywhere. 


‘The Simoni C2., Chicago 16, Ht. 
“TRADE MARK REG. U.S, PAT. OFF, & FOREIGN COUNTRIES 


simone 


porutar 
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S74 
BRIGHT EYES 


INCORPORATED 
sclbcaciicadii Chicago 8, Ill. 
tds, Trot, Onl 


PROVED LURES »0 FISHING ACCESSORIES! 


SAIL THE NORTH STAR 
3 Masted Trading Schooner 

Long, has 2 realistic holds 

Sink build, uns new pin 

alot converuction. 2 full seed 

7 Bttwings and fall ioxeuettons $1 


MILTON SAILING MODE! 
Box a6 Rye. NAY: 


the MODERN 
TROUBLE SHOOTER 


TESTED 


err 
from 100 to 550 
dicater hot or grounded 

‘wires, Tells AC from 
DC. Engineers prefer 
it because it hos pet 
ented safety feotures. 


@ PUTS “FINGER” ON THE 
TROUBLE SPOT -- 


L.S.BRACH MFG. CORP. 


200 Central Ave. Nework,N.J. [CO UINA 


bo 


shimmering lakes and rivers, over maj 


hills and through mighty forests. ‘There are 
Make this the biggest fun year of your life always plenty of thrills when you ride a 
—in motorcycling, the world’s greatest sport! world-famous Harley-Davidson on tours and 
Swing into the saddle of your own new 1947 endurance runs — or take in race meets, hill- 
Harley-Davidson and go where there's possess climbs and other motorcycling events. 


fun. Pack your evenings, weekends and (4 gq | See your Harley-Davidson dealer NOW 
vacations with pleasure. Ride along , il the coupon today ! 


HARLEY-DAVIDSON MOTOR CO. 
= Deportment youkee 1, Wisconsin 
lecse sen of 24 
i ‘vith 


YO 9 


Repair Storm Windows 
_ and Screens with 
PLASTIC 


When making new screens, or replac- 
ing old rusted screen, apply thin layer of 
PLASTIC WOOD around frame after 
tacking down screen, This gives greater 
strength to the frame. PLASTIC 
WOOD can be easily shaped to match 
broken molding. Valuable in replacing 
rotted wood in storm windows. 


. «dozens of other uses 
FOR FILLING... FOR REPAIRING... 
© Cracks in floors © Loove tiles 
© Countersunk screws © Loose casters 
© Chipped furniture. © Broken bolustere 
@ Neil end screw holes © Broken furniture 
@ PLASTIC WOOD SOLVENT is in- 
dispensable to the home workshop hob- 
byist for controlling the consistency 
of Plastic Wood and removing dried 
Plastic Wood from hands and tools, 


T. M, Reg. U.S. Pat. Off. At all Hardware, 
ste Paint and 10e Stores 


PLASTIC 
wooD 


Tube or Can 
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| real thrill comes when you make 
| your own enlargements. It's really 


IT’S EASY TO MAKE 
YOUR OWN “BLOW-UPS" 


And grand fun too, with a 


FEDERAL 


—— 


Picture-taking’s a pleasure, but the 


‘easy to turn out top-notch prints, 
land inexpensive, too, when you use 
a Federal 

‘Advanced principles of illumination 


value —a tested, anastigmat lens is 
included in the modest price of 
‘every Federal. 


~ 


“ENLARGING IS THRILLING” 
don herold’s wisdom-packed book 
tells you all you need to know. 
25¢ at Camera Stores, Everywhere 


ccsendcoin(no xampn plese vio Peden! Le 
sy FEDERAL MANUFACTURING & ENGINEERING CORP. 
PZZTLZTD sishers of Phosgraphie & Flectonic Devices 
STEN Stecben Sect + Brooklyn 5, N.Y. 
rary 


$29.95} 


MACHINISTS-TOOLMAKERS 
Gerstner Tool Chest le better. 
Choose. yours from 

ER 


What's easy as a 

stamp to buy? 
‘What makes your note 
take off and fly? 


MAIL LABELS 


y Departments Everywhere 


A sturdy pathfindee with luminous 
marking, jeweled floating dial 
marked 0 to 360 degrees, has 
Hinged sight vane and powerful 


TI 
JEWELED 


COMPASS 
_SPECIAL OFFER — BOTH FOR $3.00 


est verus—anroncat wos. MAIL ORDER DEPT. A 


|. JACOB SHANNON « Co. 


214 NORTH 22nd ST. PHILA., 3, PA. 


IR CARE -FRi REE 
Ss ws hers 


TRAVALIESS 2) 


= 
The Modern Automobile 


INTERCONTINENTAL INDUSTRIES, INC. 
Dept.P-S., FAIRBANKS-MORSE BLDG. 
CHICAGO 5. ILL. 


GRINDING WHEELS 
- ABRASIVES - 


"| 300 


PIECES 
FOR $ 95 
ONLY 
REGULAR $50.00 VALUE 


Nationally advertised 
brands including 


NORTON — CARBORUNDUM 
MANHATTAN—MACKLIN 


A TOTAL OF 
305 PIECES 
@ $50.00 value 
$995 
‘ORDER NOW 
GROBAN SUPPLY CO. 5332 Pss,"cnnin 


RACER PouUshen cast ee 


Si Inches tong. Heavy single unbrenk 
ing. 


we52.98 


MONTROSE, CAL. 


WORLD'S FASTEST. 


EASY TO MOVE 
FELLS TREES, 
SAWS BIG LOGS, SMALL LOGS, LIMBS 


One motor performs all three operations, Furnished with 
fo without attachments shown below. “Thousands in use. 


é CL 
301 Pine St., Ottawa, Kansas 


wk 
OTTAWA MFG. CO., 


NOLTAGE POWER... 
Quiswve \NTERFERENCE 


WRITE FOR 
COMPLETE INFORMATION 
Generoting 2,000 to 36,000 Watts 
Power Units ...3¥ to 56 conlinvout 
Marine Engines....3% to 62 continvovs HP. 
SHEPPARD COMPANY, INC, 49 Middle 31, Henever, Pe: 


Paint Your. || WHY: JOB WORRY ? 
entire car LEARN ELECTROPLATING 


Went ence Gel, iver 


postcard’ for FREE 


for only PLATER HYDE: 
M 
Paint o 
your fenders 
for only 


Ask your NU-ENAMEL Dealer 
for this 
Instruction Folder 

Contains the step-by-step 
story of how you can Paint-It 


Yourself with Nu-Enamel and 
get a professional looking job. 


pric 


Faintit Gfoured” wie NU-ENAMEL 
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EXPOSURE 
METER 


THE camera store 


F 


Free. 


Cut NEW & TEETH in 3 Min, 


With FOLEY \RETOOTHER 


For All 
HAND SAWS 


No need to grind off 
la teeth — 


THE STEEL BACK 


Speed Sweep brushes are replacing 
old style brushes in thousands of 
factories, warehouses, and stores 
because they sweep faster, cleaner 
and easier. Speed Sweep brushes 
also outlast ordinary brushes 3 to 1. 
There is a Speed Sweep to meet 
every requirement. Write for styles, 
sizes and prices today. 


Milwaukee Dustless Brush Co. 
$30 "North 22nd. Street 
Milwaukee 3, Wis. 


Please send me complete information about 
Speed Sweep brushes. 


Name 
Address 
City___suate. 


Yous 253 


AMERICA’S 
FAVORITE 


LAWN MOWER 
SHARPENER 


HARPEN ANY LAWN MOWER from 5-inch 
Edger to 36-inch Power Mower in ten to twent 
minutes witha MODERN LAWN MOWER SHA 
ENER because dismantling is unnecessary — neither 
handle. roller, wheels nor motor need be removed 
when sharpening any mower. the MODERN 
SHARPENER eliminates all hand filing: it precision 
grinds to the extreme ends of both left or right reel 
Blades. Bottom knife is held in same brackets for 
sharpening. NO EXTRA ATTACHMENTS! Order 
today! Price $241.50 (less motor) f.0.b Pasadena 
(ior 14 HP single phase motor recommended.) 


IN. Fair Oaks, Pasadena 1, Calif 


Just off the press!—Every: 
who owns a workshop should 
have a copy, of our new, ‘up-to- 
the-minute, 200 Hoe, of 
Machine Shop 


D. C. MOTORS 


Geog deliveries on: 15; and 4 
hp. Motors. Available si special 
Dig. Voltages, "Manufacturers. of 
‘AAG. Generators, Rotary Convert 
es, Lighting Plants, “Frequency 
Changers and) high’ Prequency 
Generators. 


KATO ENGINEERING COMPANY 


1401 First Ave., Mankato, Minn. 


L U T H e R New! 12” Sheet Metal Brake Only $10 


GRINDER & TOOL Co. | : 


ESTABLISHED 1896 = 


SHEBOYGAN, WISCONSIN 


Vise Brake Mig.Go.,Dept.P.5. 1318 So.30thAve,,Omaha 8, Nebr, 
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pe arte WESTERN 


‘SADDLE 


(CUT OUT TRIS BAND TOFINO ING SIZE 


at anywhere near this low price! 
ica of romantic western sad 
from solid. Sterling Silver 


SEND NO MONEY! :;* 


pth Yow mame and ars. 
$4. as few cents c 


‘Specify for MAN, 
RING SIZE. Use cut-out band tt 


anion CRAFTSMEN 


_OMAWA 2, NEBR. 


fie EASTERN FOOL 2 Su 
ontite, 138 Grand 98 


Send for Free List of 


LEADING BOOKS 


on Watch Repairing, Clock 
Repairing, Engraving, In- 


ced Possibilities. Af 
heating. exper 

"Two boiler sizes avail 
plete, postpald, ready to run with pi 
Rlcoliol burner. Prices below do not include hull 
‘Turbine, with 15- min, boiler 317.80 
Turbine, with 30- min. boller, 


PHILIP STEVENSON COMPANY 


Bex 162, Station D Cincinnati 6, Ohie 


blowtorch, 
i 


25% (or 
more) Below 

Market Fixed Price 
Extablished on 80 Types 


fof Surplus General Production Tools 


YES! waa nas established rock-botiom 
fixed prices on 29 MORE important 
types of machine tools for general use— 
and you don't need a priority. Just walk 
into any WAA office or WAA approved 
dealer in the U. S. with a check for the 
amount shown in this price catalog and 
the tool is yours (subject to prior sale). 


Get your copy of the new price 


Boston" Chate = Chicane 
jas Denver - Det 


Lute mach «Les Angle «Lei 
New York - Omata» Phebe» Portand, 0 ost Louie 
Sot Late Giy'= Sam Aatone = Sen Franco = Seattle = Spokane » Teen 


WHEN YOU THINK OF BETTER LaTHEs 
AND SHAPERS 


the LOGAN lathe 


Widens the Scope of Small Shops 


The variety of jobs a Logan Lathe handles with 
speed ond precise accuracy is an asset os impor- 
tant to small work shops as it is to industrial tool 
rooms. Reaming, taper cutting, turning, facing, 
boring, and threading of steel, cast iron, non-fer- 
fous metals and plastics are every-day Logan 
Lathe operations. For even further versatility, 0 
hexagonal turret assembly is available to make 
your Logan Lathe a high speed production tool. 


WRITE FOR THE LOGAN CATALOG... com- 
plete, illustrated descriptions of Logan Lathes, 
Shapers and Accessories. 


9 REASONS why LOGAN 
Lathes are BETTER lathes 
1 BALL seanino weapstock 


tusor, "ACCURATE BED 


3 
4 


RUBBER CUSHIONED COUNTERSHATT 
5 foranecin 


IMATIC BELT TENSION RELEASE 


8 Auro 
g PRECISION BUILT THROUGHOUT 
ool room accuracy in your shop. 


LOGAN ENGINEERING CO., 
DEFT. C-3, 4901 LAWRENCE AVE, CHICAGO 30, Ik. 
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ct home, car, boat, cottage, wi 
SOSSVIRE CUARD. Uncerstitert 
Approved, Tocxpensivey pried. See 
our local department, hardware, oF 
Bato ‘supply store. "The Gencral 
Detroit Carp., Detroit 7, Mich. 


S-O-S Fine Guard 


1 qt. Vaporizing Liquid Extinguisher 
EXHAUST 


© OFFICES © RESTAURANTS © 


PRINTERS @ PLAYROOMS 


Waite fer 
NaMMER BLOW TOOL COMPANY, Dept. D-19, WAUSAU, WIS, 


ATTENTION HOMECRAFTSMEN! 


PLANS fre 2'cinuls "Arbors, tealoce thany hinds gt 


SBSoARE PGR Cksnese hn Etern ARNG ben Saver Hen Passe 


Craftsman's Model Co..2030N. 41st St, Dept. K15, Milwaukee, Wis. 


CROSMAN 52-2 RIFLES 


NOW AVAILA 


's favorite compressed 
‘ME rifles tor indoor of gutdoor shooting are back 
Spain! “Available in” 22 Cal. Single ‘shot and 
Magasine ‘Loading. types. At your dealer or 
Order direct Ask for ‘Crosman SUPER-PELLS 
Yoonthe better ammunition for all compressed 
Sir wifles,"avallable in 177 eal and 2 eal, 


CROSMAN ARMS CO., INC. ROCHESTER 7, N. Y. 


& 


“ v__ 10 authentic period furniture 


It’s easy to build an attractive 


y_, You're proud to own 


American Empire-style Armchair 
with these actual-size plans... 


a, 


FURNITURE DESIGNS 
DELTA. 


Enjoy the deep-down satisfaction of 
producing a tasteful furniture ori 
inal that can't be bought in st 


This Stylecrafe design brings to 
the experienced craftsman an ex 
citing adventure in wo 


sing! 
oe you 'can flow Senate 
Those futnieare designers, vo bulld 
Ss praclal Eales pied sce 
Selljde none ie fort pyc ia 
fereting aliseasee chaser? oop: 
fest porns to expees yoer 
Originality without deviating from 
the period design, 

An Intriguing Project! 
This new Delta original 
is a simple, modern incer- 
pretation of the Ameri- 
ax Empire period. Yet, 


at 


it sacrifices none of the traditional 
richness 
The effectiveness of this charm. 
ing chair depends upon its beauty 
of line and form, Its distinctive 
back, arms, legs, and ornamenta- 
able you to demonstrate 
cdvanced skill as a craftsman, 
Enjoy this Thrill! 
Exercise your ability on a worth- 
while project you can be proud of 
when it is finished —a piece that 
enhances the beauty of your 
home. Construct this American 
Empire-style armchair. 
Send today for the plans that 
make your job easy. The 
‘complete set is only $2.50 
postpaid, Check Design 
No, 4205 in the coupon 
at the right, Then, mai 
with checkormoneyorder. 


1 enclose D chec 
ba fall for es 


Il ' 
1 l 
' Design No. 4206 ' 
Tsk cake Tate Detps Rosca 
1 Nine 1 
tay ! 


Lowe 


Fill Holes, cracks, dents, go: 


ILLER 


© HARDEN FASTER 
@ SHRINK LESS 


Duratite Wood Dough wil il ough 
gular cavities in wood, meta, 


USE*YOUR BENCH SAU 


FOR JOINTING & CUTTING teovioines iA 


jie 2 


8 


You can have a good, steady, cash business of 

your own soon tioning | saws sith the Foley Fi 
utomatic Saw Filer, which makes old saws 

sake tow ngun'he Slop ere ON | HOMECRAFT NOVELTIES 

machine that files all hand saws, also band and | FOR PLEASURE AND PROFIT! 

circular saws. Easy to operate—no eyestrain. 


SEND FOR FREE PLAN—shows how to FREE! MEW 40-PAGE CATALOG 


spare time—no canvassing. Send 


today—no salesman will call 


sae ST 


SPECIAL! 5-18, LEATHER BARGAIN 


FOLEY MANUFACTURING CO 
ay Bldg., Minne 
na ot Saw Filing’ 


LL CRAFT SHOP, Dept.8¢-73,Elm Grove, Wheeling, W. Va. 
258 forutae 
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OWN A “POCKET SIZE’ MACHINE SHOP 


} Dept. 127-C, Racine, Wis. 


mre of tools bag 
Dat "to. work. The ts 


DREMEL MFG. CO. 


beers halt ac 

DC SuperherKitcoveris 

Seierseioa 
nea beek tal 


Complete 
Kit, only 


$2275 sree 
No, 83-224. Only, $22.78 


GET THESE HELPFUL 
ALLIED RADIO BOOKS! 


(33 W, Jacson Bind.» Dept. 7-€-7- Caeage 7 
ALLIED RADIO 


See your ALLIED Catalog for Everything in Radio 


The Plastic Finish for 
AUTOS, BOATS, FLOORS 
FURNITURE & WOODWORK 


resi hot or cold water, | | 
sleohol, dit, ol, vibration | | 
and changing wecther, | | 
Dries in 3 hours — leaves no brush morks. Easy 

] = Spply. 36 beutiful color, $295 quort \\ 


PLASTI-KOTE, inc. “* ctivetind'ir'ouids 
Sed new alr folder ond devine Harte 


MAR, 
veay 259 


WORK SHOP The Emrick Universal 
Woodworker gives you 
the five most useful power tools in one rugged, 
a act HEAVY fabricated steel frame. Free running 
onze bearings. Thousands of satisfied users 

Me, a LATHES 


Ics a DISC SANDER thar 

cuts fase and clean on ed 

Surface of any stock. 8° di 
disc takes any ype 


It's a CIRCULAR SAW aking 
le, Arve ‘dado 

sws, moulding cutters. scratch 

‘wheels or buthng wheels 


Ca 


~~ 


I's,a DRILL PRESS thar pulls 
Vs" “drill in steel, Chuck takes 
drills up to” 13", 2" ravel, 
Sp" spite Delis eo cence 


A. high quality 5" EMERY 
WHEEL B"turnished. 4-sep 
‘cone pulley” gives choice of 
running 5 Tor eficiene 


grinding. 
Uses 4 HP. 
PME 2c shipniog 


4 


Motor and saw’ blade not included ia price 
‘quoted. Prompe shipment. 
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Dept. P53 


An 


$o4as\i) 


in Pi The BIG BUY in Tools ‘ 


Je] BRUNO TOOLS iors 


ITS EASY PICKING 
from a Huot DRILL INDEX 

‘A handy container for indexing and fl.» 

ing twist drills. All steel—ten sizes, Cor- 

rect drill always at your fingertips. 
for No. 18—holds drills 

* to 1/4” by 64s, (Or sce 

Order Today. 


dealer.) 
HUOT MFG. 
426 FOOT, SCHULTZ BLDG., 


co. 
ST, PAUL 1, MINN. 


ONE-MAN SAWMILL 1655 Thaw 
2004 


RTE Mary Be, "Bagh BT” Cheaye 8, 


GAME SUPPLIES 


BLUE-BO0! 
L0G 


K.C. CARD CO., 838 South Wabash Ave., Chicago 3, IM. 


Say You Saw 
It In Popular Science 


SMALL EFFICIENT 
SPEED REDUCER 


Just the, thing for the, Home Work 
Shop. Hobbs 


Pn (se ern eg cecee 
ratio Featited. shipping welxht in 
i) money back guarantee, 
‘Prompt’ deliveries: 


Assemble KING MIDGET 


ee 
{ Ege ay ase at 
ih Ee te 


Steel aa 


To Build Your Own Wadon. Cart, Toy. ete. 


SHES 


New Profits 
Cuts new teeth in 


Immediate Delivery 


BURR MFG. COMPAN 


8931-B Venice Blvd. 
los Angeles 34, Calif. 


SUPERIOR 


styling... AC 

Will also operate on 

‘for portable or emergency 

use. Write today for name of 
your nearest dealer. 


eZi- 


est. 194 


NATIONAL 


COMPANY, INCORPORATED 
MALDEN, MASS. 
THE MOST DISTINCTIVE NAME IN RADIO COMMUNICATIONS 


MAR, 
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Portable Paint Sprayers 


es ta Hos Motor O26. | 


Complete ag llustzated. ess motor. Out consists of. com 
SOPs howe Spray Gun with gt cup. “V'" belt and erwve 
Behied 1a moter. Sprays any” hind’ ot print. lacquer” vars 


Day of night, on the farm or inthe city 
2, EnHEMt, Piasures Fower Air Service for auto and tractor 
paint and inaocticde spraying, inflating footballs 

Boats, cushions, beach toys, etc, Pumps up to 100 Ib. 


pressure: 


Pewer woRK SHOP! 


Easy to Plate CHROMIUM 
Cre ‘SILVER, NICKEL, COPPER 


J Gentlemen: Send Free Sampte and Details tor 
[ Nome 
| Aéires 


‘State 


Lo. 
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PERFECT DOWELS 


... easily made 


* 
SPEE-DOWL, on wodd-the inthe, or dll. p 
Gao Hoy. tol tel bade, uh 
(ultaefated at tet). Oniy 
ay at above for 
And indlvideat ates 8 020/18 
Fight) a0 pach: SPEE-DOWL i U1 
tumanionally Guaranteed 
Seiten Santa maa 
Lewis mache TOOL € 
a 
+ 


HY-SCORE ¢ 
AIR PISTOL 


FREE RADIO CATALOG 


Lotest radio ond electronie parts ond 
devices, newest ham geor, godgets, 
wor surplus items. Allin’ this new 
FREE cotolog. Don't delay, 


BURSTEIN-APPLEBEE CO. 
1014 McGee, Kansas City 6. Mo. 


WOODWORKERS . 


Say You Saw 
It In Popular Science 


2 


constantine MASTER MANUAL 


EASY with one hand 


and a 


AN KEE” 


Quick-Return Spiral 
Screw Driver 


Got to drive screws where it’s hard to 
eo” 


‘Quick-return” 
in slot, returns 


handle after each push. 
Write for the “Yankee” Too! Book. 


NORTH BROS. MFG. CO. | 


Division of The Stanley Works 


Genuine full-color 


KODACHROME PRINTS 
Now available at new low quantity prices. 
Order through your Kodak di 
EASTMAN KODAK CO., 


iN 


hal 
fan and interest. Even helps €0 prepare you 
for a career in radio. Learn hor mo pie 


you wi ‘competi 
long-distant reception. With crystal and instructions. we 
send The Masic Cryatal our own publication chock-fallof 
_ a, dnmrae, guest ‘answers of interest. Don't 
ALLEN RADIO, Dept. PSM-3, Clinton, Missouri 


How You Can Make 
HOUSEHOLD AND AUTO 


REPAIRS THAT 
STAY TIGHT! 


Make them without using heat, without spe- 
cial experience, usually without taking things 
apart. Stop leaks, seal cracks, tighten loose 
parts. Repair boilers, piping, auto connec- 
tions, radiators, tanks, pumps, utensils, tools 
etc. effectively, inexpensively. Do it as pro- 
fessional repair men do, with 


SMOOTH-ON NO.1 IRON CEMENT 


| You use Smooth-On as you would putty. 
It hardens like metal and remains tightly 
in place. 


Keep Smooth-On No. 1 handy and get after leaks, 
cracks, and loose parts promptly. Get it at your 
hardware store in economical 1%4-02, 7-02. oF 
larger size. If they haven't 
Smooth-On, write us. 
Repair 


FRE Handbook 


Clear directions for ingenious, short- 
cut repairs on household equipment of 
many kinds. 40 pages, 170 diagrams. 

| A book every home should have. 
Paste coupon on a post-card and send 

| for your free copy today. 


|-——Sign and Mail Now. —— 


$70 Communipaw Ave., Jersey ‘City 4, N. J. 
Please send me my Smooth-On Handbook. 


| Name 


Addeess 


3/47 


=u. SMOOTHON | 


lron Cement of 1000 Uses 


MAR, 
Vea7 
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GABARD/INE 


COVERALLS 


__ 65 


ALL BRAND NEW 


Get Several at This Low 


7 Se 


BENNETT MARSHALL ™ 


SAWS ANY 
PATTERN 


CUTS DESIGNS 
NEVER BEFORE POSSIBLE 


Here's a fast-cutting precision tool that simplifies 
intricate jobs in wood, plastics or light metals. 
Long-lasting spiral blade cuts in any direction — 
without binding or breaking. Lustrous baked 
enamel steel frame, with new lever-action blade 
adjustment, provides right tension constantly. 

puarero Complete saw, with 3 extra blades, only 95¢. 


HeUON, (Blades only, 3 for 25¢) ~ Get yours ~ today! 


AT YOUR NEAREST HARDWARE STORE 
‘0 send SI dicect for sample 10 

TYLER MANUFACTURING COMPANY 

938 Pico Boulevard — Santa Monice, 
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PAINTERS’ 
STRIPING 


TOOL 
NEW, IMPROVED 


ATOOL... 
NOT A BRUSH 


A lifetime-Too! co 4 


at Low Cost 


The “YAGER” sxiems' 


THE KNEISLEY ELECTRIC COMPANY 


aon. st cir Oe caies 
NU-WAY Build Your Oum 
LAWN MOWER Rotary Type Lawn 
Write for 


We Supply Cutting Unit 


FREE Circulor Complete, 
price 12.50 
Sons NO INCREASE 


IN PRICE 


TRACTOR-LITE MFG. CO., spinrr axe, 1owa 


v 


SPECIAL HUNTER’S 


comres> 


SPECIAL $1.50 


Engineers All Metal Army Type Hand-Sighting 


LEVELS $2: 


PRECISION QUALITY 


$4.Q.50 
Value $150... . . Special 49 
PUBLIC SPORT SHOPS 


~ BRASS RODS 
For Home Work Shops 


Send for Comp 
Price Liat Wor 108 
MEIER BRASS & COPPER CO. 
1155 Bellevue, Detrlt 7, Mich, 


A Gold Mine of 
Information on Newest Equipment, 
Materials, Tools for HOME CRAFTSMEN AND MECHANICS 
TF you workin metals, woods, plastics or glass, you need this 
BPO Soe Pace cree coh maar 
fu sce Sues chiems ow maa Sete for coor eae 
Bobby or shop. Just loaded wile dens moda does 
‘A WAREHOUSE OF THINGS YOU WANT 


Morr tiga 100 items inclding: Portable Weller: Rench Tool 
Plastic Nolder, Tete 


iecrmic Go. 1512 ane, hens 78, Dope Lite 
PLEASE SEND BIG, FREE BOOK 
1 NAME... 
1 ADDRESS. 
Lorry, 


r 
1 


Smooth. steady power at your fing. 
precision operations not possible w! 
able tool! With a Handee you 
sional looking pro 

plane and tr 

ings. puppets, 
25,000 r.p.m, Wt. 12 02, 
BSE THE RIGHT ACCESSORIES! Choose them trom the 


Complete lines more than S00 man in 
Hfandee plant aa Na 


pro 
me Jewelry, wood 
ete. AC or DC, 


A.GOOD START—THE 


HANDEE KIT 


carrying 
You'tt 
amazed at what 


Handee only, with 7 
‘accensories, $20.50 


CISION ATTACHMENTS. 


or eraftaman to do perfect work. 
Magically, easily, 
carving. routing, shaping will be 
exact as to depth of cut, ac- 
curacy of line, Set of 6 attach- 
ments with instructions, 

paid 


ORDER NOW! SATISFACTION GUARANTE! 


FREE! NEW 52-PAGE MANUA 


CHICAGO WHEEL & MFG. co. 
1101 W. Monroe St. Dept. PO. Chicage 7, 


Send GHandee Kit QHandee Tool (Precision Attach- 
ments OCOD. 


Remittance enclosed () Send Manual 


BUILD 


uD FAST: 
FREEZER | 


8 to 40 CU. FT. 
CAPACITY 


COMPLETE PLANS 


NO KNOWLEDGE OF RE- 
FRIGERATION REQUIRED 


WORLD’S LOWEST PRICED 


ADDING MACHINE 


POCKET SIZE 


IDEAL ‘FOR BUSINESS OR PERSONAL USE 


ED UL. 
FEARS! Operates with & 
fe! ‘Adds. subtracts 
multiplies, divides-=counts up to ten ail: | 
ion. Pars for itself over and over In mis. 
{ales avoided. and time saved. MARES 


Id on a positive money back guarantee. | 
Send only Calewiator sent postpaid, 
‘address and pay postman 
MONEY ACK 1 10 
Nor DELIGHTED! AGENTS 


CALCULATOR MACHINE CO., (Mfrs.) 


Dept. 476 P.O. Box 248, Glenview, Illincie 


POPULAR 
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the assembly lines 
have to walt too. lone. vier ‘elivery of yer 
Prices range from $19.9 


Cetalog No. 60 on reqve 


MUFFLERS 
STEELS and ALUMINUMS 


with @ motorboat tone 


Plymouth 


Qvoronteed for file of your cor 


2 DEALERS WANTED 
SANDEE MUFFLER CO. 


7523 S. WESTERN AVE, LOS ANGELES 44, CALIF. 


ion. | Ottawa Self-Propelled Buzz Master 


ASTI Powerful 6-HP motor 


‘CLEARS LAND FA 
Trith frietion clutch for safe operation, Cats 
an hed ‘bad 


oll largest trees 


aera for belt work. tally g 
suarant 


ced. 
OTTAWA MFG. CO., 301 Walnut St. 


eS 
‘Ottawa, Kansas 


LARSON & COMPANY 
178 N. Wecker Drive + Chicoge 6, tlinols 


. 


Just Plug in and 


MAKE 


_ Light 

MONEY * 
FLUORESCENT 7 MORE 
re Extra equip- 


ment. No more 
Special Wiring. 


~ Screws 


INTO SOCKET JUST LIKE BULB! 


pasa academia 
SALESMEN! sitet icy 


in millions, Experts now predict war narved market of 333 
BILI nd with invention of fixture that screws in like an 


ordinary light bulb, a fixture that can be installed in an instant, 
{fixture that sells complete with tubes at a new low price the 
most spectacular sales opportunity of the decade has been 
opened up for salesmen and distributors. Enormous advance 
commissions. Exceptional factory co-operation includes financ- 
ing big orders, shipping open account, furnish local advertising. 


FRE 


If earnings of $5,000, $10,000 and $15,000 a year 


answer another ad in this 
1e—right now. 


North American Mfg. Ce., 5042 Cattage Grove, Dept. 43, Chicago 15, Ul, 


LOOKING FOR | SOMETHING? 


aay? We'll fad 8 your valuable time. Any 
nd Safe ate ated for adem ATT We sdvites wate soattnice ut 


GARDEN TRACTORS 
and MOWERS 
Get FREE FOLDER NOW! 


Get details on 1 to 9 H.P. walking 
and riding tractors. Do i900 jobs on 


“it's a 
MONEY 
MAKER 


© ai 


@ “Yes, my American floor sander has 
been a steady money-maker. Both new 
and old floors have kept me busy with 
ood-paying work. And there are plen 
eetnelalheduel 
is is typical of the experience of 
American owners everywhere! 
Throughout America, thousands find 
that American floor sanding machines 
make profits for them that consistently 
exceed theif original ‘expecusoas. 
There's REAL MONEY for you in 
floor surfacing! Send today for “tell-all” 
booklet entitled “Opportunities in 
Floor Surfacing”. Not a catalog—it's a 
general introduction to getting into 
something for yourself... being your 
own boss. Use coupon and enclose 25¢ 
in coin or stamps to cover handling. 


AMERICAN 


FLOOR SANDERS 


ONE-PACKAGE 


me Comtor 1, 


LOW INVESTMENT 


ly designed fc 
le for, home craftsmen. ‘Tho 


so be used in place of batteries where low 
voltage direct current is requi 

© For 115 volts, 50-60 cycle AG, only. Outgut 4'empe 
8 volts 


HOOVER & STRONG, INC. 


115 W. TUPPER ST. 


rar Devel 


Men OWN BUSINESS 


BING PRODUCTS 
Dept. B17, 88 Broad Street Boston 10, Mass. 


MOTORCYCLISTS 


xen hheteeet 


Write Today for Free Catalog. Send ne Money 
ADVANCE SPECTACLE COMPANY 


COMPLETE ELECTRO PLATING OUTFIT 


PLATE WITH GOLD, SILVER, NICKEL, COPPER, CADMIUM, ETC. 


'® No experience needed. Sim 
you to start plating immediately. 


instructions enable 

r jewelers, this unit is now | Price of complete out 
jusands in daily 

in jewelry 


ffats $19.50 


FOLDER ON REQUEST 


BUFFALO 1, NV. Y. 
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NEW MIDGET ELECTRIC 


ARL 


f 


Sand Casting—Forging—Heat Treating—Case Hardening 


BRONZE FOUNDRY 


ired for operation. 


‘or BC 

‘Write for enter 
KANSAS CITY SPECIALTIES Co. 

Box 6022, Dept. 8-76 Kansas casi 


gue ARC MEL DERI 
an 


for Fishing! es —> 


Take it along! 6-vole nd 
light and floodlight. Shoots 
light800-ft. A geauine Delta 
‘At hdwe., sport, electrical 


stores, Les battery ¢ 395 


Deltarssere oo 
POWER(M£e 3s. 


LANTERN 


SENSATIONAL NEW 


ast oF WSN 
SHARPENS EVERYTHING 
FOR HOME AND SHOP 


The HUDSON 
TURBO GRINDER 


Ideal for the handyman, house 
wife, hobbyist, mechanic. Just 
attach to any ordinary faucet, 
turn on the water and the 
patented Hudson Turbo-jet 
impeller spins the grinding 
wheel at 3000 to 10,000 revo- 
lutions per minute depending 
on pressure. Precision built 
throughout. Super hard silicon 
Erinding wheel; stainless steel 
shaft; Chrysler ollite bearings; 
all metal parts chrome plated; 
colorful Vinylite tubing 

‘FULL MONEY BACK GUARANTEE 
IF YOUR DEALER DOESNT See Doster 


HAVE THE HUDSON TURBO HUDSON PRODUCTS CO. 


GRINDER—SEND 4423 ST. AUBIN AVENUE 
COUPON ToDAY 


HUDSON PRODUCTS Co. 
4422 St. Aubin Ave. Dats 7, Michigan 


Enclosed in @ $8.95 ( ) check (_) money order for which rh fo 
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THE FASCINATING 
ACTION TOY 
FOR YOUNGSTERS 


‘AND ADULTS 
{ton the to step. Mip it and plop. 


oY 


automata they plant miei 4 
Ss 


WALKS DOWNSTAIRS! 


irs! Fascinating and exait= 
ing’ Nothing to et out of order 
fo windings ho ‘motor: Just sei 


AY. We will mall “Mr. Ws =f 
nly. $1.00 plus C.D. ponte, 
Sith ‘ata \\ 


(A 


AGENTS WANTED—Easy to 


REMOVES ALL FINISHES 


New type semi-poste remover quickly 
lifts off point, enamel, varnish, shelloc, 
vacqver, bakelite ond other synthetic 
resin finishes. (Removes emulsified resin 
water points, 100,) Stays wet longer — 
stays put on upright or overhead sur- 
faces — strips dean, quick One coat 
wwolly enough (opply with brush or 
spray ). Contains no benzol, add, ecuntic, 
clkali, or wax — harmless to honds, 
bristles, surface stripped. All sizes (pint 
65) at point ond hardware stores. 


FREE CIRCULAR 


Coldfoam Soapless Soop 


Powder 
caustic I THE SAVOGRAN CO. 


SAVOGRAN 
STRYPEEZE 


IN EVERY WELL-E: MEW 


enzoL~ 
"AciO: 
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Charger, Battery Charger 
Light Piant, ete, Also can 
be’ used ‘on’ bouts, trucks, 
airplanes. Fits nearly any 
24 volt airplane aystem. 

Built by Leece-Neville 

Volt, 30 amp, Model L 


BRAND NEW! 
Original ant $212, $94.95 


WoW! cay 
$2.00 deposit required on 
280s, “Coneretors’ shipped 
Express charges collect, 


‘AERO INSTRUMENT COMPANY 
Municipal Aiport, Houston 12, Texas 


Here's o New 


PLASTELL! 


Here it is—a new plastic. 
Plastell! It comes in eight dil 
it with Lucite or other plas 
fects!" A posteard "brings 
brings ‘new. 1947. catalogue ‘with information 
about national cash prize contest. 
BELLCO PLASTICS, INC. 
98 GRAMATAN AVE., MT. VERNON, N. 


CONSTRUCTION KIT 

EASY TO ASSEMBLE 

FUN-—EDUCATIONAL 
IDEAL GIFT 


oy 
PIERS wows on'a siete Day cE 
PRT NES A SOG DRS SEH 
Ne Re 
SEND steerciontsoxoee 
Sees HOMY Onpet es 


THE HAYDN CHEMICAL CO., Dept. A1, Box 27. Kenmore 17. N. 


No More Bother Solving Problems 


100,000 problems solved instantly. G1 ‘mathemati 
fd ‘since ‘the Invention of the Betalis “tree. 


‘COLUMBIA GRAPHS, Columi 


STEAMENGINE 


ROTARY VALVE UPTO SOOO R.PM 


SATISFACTION GUARANTEED 
PRECISION-BUILT MINIATURE 


P plus Printens! 00” POSTPAD 
DEALERS—CLUBS, write for special detail 


Da MEG. CO. 3iyod Siation, Stouts, mo, 


“SCOOT Away = g 
to Work or Play! ‘ 


Gate 


Be dnote 
Sane 
i 
tac: Monae eee 
wp antomadecaa ease tae 
pero 
FREE ie Weare 


Send fot ltersture gage compartment. Nationwide service. 


fc Uithman denies, = CUSHMAN MOTOR WORKS, ING. 
Write potcard today. Dept. $-300, Lincoln, Nebr. 


Backed by 45 Years of Quality Engine Building 


Sharpens round shank drills t 
3/39" to 11/10" in alarm 
to 11° ‘Tone, Grinds old’ dri 
Rew 'in, 4 diferent point 
Using’ hand oF power 
whetis, Money-back “guarantes. 
Price only $2.95 
At Deolers of Postpal 


Crandall Mfg. Co.#3 2s. Siameet 


id 


‘eet own ELECTRO-PLATING Business 


FREE Write today tor descrip 


LEWIS ELECTRICAL MFG. CO. s20ecrcrNSe 


A.C. 380 to 35,000 watts in 
standard 3 


Write for Folder 


. W. ONAN & SONS INC. 
1849 Royalston Ave., Minneapolis 5, Minn, 


Amazing New 
DUMORE “CARVIT” 
Makes You a Skilled 
WOOD CARVER 
in Twenty Minutes! 

[A fascinating new hobby, complete in 1 tool! 


ee ats 
Satahters oir py 
Winget un aca 
coe ce 7a, and aren 
Te Gat cone Solas nn nee a 
gee SSE eH Se aad 
reuters oat dei, 
sel IS Ant sar Ze Jal de, 
SS dies Sasa sa ae ee 


fear out this coupon and mail today! 


Please send ine 
One Carvit complete as described abore, 
Complete information on the Dumare 

{it 1 am pot completely satisfied with my Carvit, T ean 

Feturn it in 16 days for a complete refund’ of tho pi 

ase’ price) 

DEndloned fs my check or money erder, In tho amount 


Skip COD. pias insurance and postage, 
Name 


15 2 


Dill Press 


WwoRK 


SHOP TOOLS BY 


Barrou 


S-in-1 ROTARY DRILL PRESS 
PLANER—PLANES. PANELS 
RABBETS, ROUTS, TENONS, GROVES 


cers, carpenters, hobbyists, ee. Fits any dil pres. 
$7.50 fir ening fast, accurate, safe, easy to use. Complete. 
Diades needed. No shop complete without 
compere I: Fully guaransed. Por all woods and pastes 
New Style MORTISING and ROUTER BITS 
Range in size from 14" to 14°. Priced in individ 
it. Provides entirely new 380 


i jing. round: fogs Extra long OF & 
in. arooving. founds cra long OF ¢ 
tuting fates, Finest hrspeed NI Stes 
for woods and pasties. 


‘New Dovetal Cutt 
x18" Auillary 
Drill Prose Adaptors 


Uberal 10 Doy Money Bock Guorantee 
Workshop Guide FREE 


BARRON TOOL co. 
570 Architects Bldg., Detroit 1, Mich. 


Say You Saw 
It In Popular Science 


NEW 
CONCORD 


RADIO} 
Bargain 
Catalog 


‘a 
inn Te 

for IMMEDIATE. SHIP MEN 

FREE COPY. Please ddress Depe. P57 


LAFAYETTE RADIO CORPORATION 
CHICAGO 7 ATLANTA3 


901 W. Jackson Bivd. 265 Peachtree Street 
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aK 
iwnoanos, cursom 
Sree Ne 


25¢ POSTAGE (COIN) TODAY 
ues, exauecs 


DUTBOARDS cranes 


ROWBOATS 


Dig Sa A Engine. Open 


KAYAK BOAT CO., 152H EAST 129th ST., NEW YORK 35, W. Y. 


SPECIAL—METERS 


SURPLUS — NEW — QUARANTEED — eOv'T. INePECTED 
BUILD YOUR, OWN, TEST PANEL, 

Bis ee 
a8 aie 
oe, ee 
ie 


SPECIAL Any 2 meters $7.95 
OFFER 


_MONEY i= WELDING 


shore: for relding, brane, soldering. Smal ivestment 
‘operation. Write fo cul 


Machine, 922.8. MIch 
PROPANE 


FURNACE BUTANE 


Foroed air furnaces for Haueted aes 
Gas & Ol Burners” SELL @ INSTALL, 
PEERLESS SALES ‘4318 Sheriden 


i, Lincoln 6, Nebr 


New Power, Pickup, Pep! 
Amazing TYPHOON 'SUPER- 
CHARGER is back again, ready to 
Dut new life into old motors, add 
to" power. plekup, pep. 41,000 
Stere find gasoline economy, you 
‘ill, goo. Afotor knock vanishes 
“Grease bath alr cleaning Keeps 
aiist out minutes to In 
Stall With screwdriver, fits on 
Order today, mention make and car model. Only 
$5.95. Ohio orders add 2 tax. west of Hockies add 10 % 
10 DAY MONEY BACK GUARANTEE! 


TYPHOON PRODUCTS CO. citvisna"Ss “onis 


RUGGED! TUFF! 


PRECISION BILT 


8° BENCH SAW 
FACTORY__7O_YOU 


The Universal Toble Saw is the outstanding Precision Bib power 
Yool available. Engineared to exacting stondords ond the 


biggest buy in the field. NOT A TOY—A REAL PRODUCTION 
TOOL TERMS:— $15.00 with order, F.O.8. St. Lovis, bolonce 
two payments $1375 each within 60 days. f you prefer to 
poy cath, deduet $4.25. Unit will be shipped prepaid 
UNIVERSAL ELECTRIC PRODUCTS CORP. 
122 N. SEVENTH $T. + SAINT LOUIS 1,MO. 


All the science and skill necessary to take per- 
fect pictures every time is built right into the 
compact WESTON Exposure Meter. Ask your 
dealer for a demonstration today...Weston 
Electrical Instrument Corporation, 622 Fre- 
linghuysen Avenue, Newark 5, New Jersey. 


QUICK. CHANGE’ cear sox 


CUT THREADS — 4 TO 224 PER INCH 


ees 07 5 


F.0.8. Chicago Guaranteed 


peeds up produc. 
Keay ta taetoll FO Atlas, Logan, Craftsman 

Je 10 set. Imme- - 
fe delivery. ‘and Power-Kratt Lathes 
Weite for Information or order direct. full instructions with shipment. 


Machine Co., Sales Dept. B,1620 Highland Ave., Chicago, lll. 


Ns 273 


| peste RS hte ree ) 


\rltai 


RED-ITCHY-SCALY 


ECZEMA 


Effective 
Home 
Treatment 
Promptly 
Relieves 
Torture! 


First applications of Zemo—a Doctor's 
soothing yet highly medicated antiseptic 
formula—promptly relieve itching and burn- 
ing and also help heal the red, scaly skin. 
Backed by a 40-year record of continuous 
success! Invisible—doesn’t. show on skin! 
First trial of clean, stainless liquid Zemo 
convinces! In 3 sizes. For severe cases ask 


for special Extra Strength 
Zemo. At all drugstores, ZEMO 


B-M MOWER COMPANY 
Box 66, Blue Mound, Kansas 


IMMEDIATE 
DELIVERY! 


RovensronD PA. 


». BENCH SAW 


COMPLETE AS SHOWN 
IMIENT_—Shows degree of table tilt 


ANERCA NACHINE & TOOL C0, Ine. 
l "ARTMENT 100 ROYERSFORD, 
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PIPES COAL IN! 
PIPES ASHES OUT 


WARMTH WITHOUT WORK 
All the work of furnace tending is done automatically 
by The Pipeline Coal Burner. Pipes bituminous coal from 
any bin to your present furnace, burns it smokelessly and 
efficiently, and even pipes ashes to dust-proof con- 
toiners! Modulated warmth regulated by automatic controls. 


Conversion models and complete winter air conditioners. 
Field-tested since 1934, Write for free 20-page bookle! 


FITS ANY FITS ANY DUSTPROOF 
[COAL BIN FURNACE ASH CONTAINER 
i 
ay i) 


USE THE FINEST 


WHEELS 


MONEY CAN BUY! 
Kour, wheeled 
ete Nie es 
Sebati 


f protect 


/ 
‘ia. ibe 
fafon. type toler” be 
nn ali-Cushion, Dn 

Fubber tre i> 


sat only $29.08 a eet of 
en ‘mnoney ‘with 
‘con's. 


WALTON WHEEL CORP. 
Dept. 86 Milwaukee, Wis, Box 432 
Dealers, Jobbers, waleumen wanted. 


« iL RAINCOAT + ‘$2 15 


Sturdy rubberiaed loth, Nearly Dew. 


CONSUMERS CLOTHING CO. 
Box 5, 


SHMY, RADIO PHONES | 


| They're Weather — Water 
and Shock Proof 


WHices Nand. Hecelvers 


Especially Designed 


for the 
ARGUS series C Re f 


'n mony year. The Morton 
for telephoto lem does double 


(2) nereanes the focal 
fers, converting your Arg into @ 
72. A MUST for ol comere fos. 


your dealer today, or write: 


Blue Prints and 
Tom Thumb — 
Tanker 4-6-6-T — 
4-6-4 — Union Pacific Articulated 
Write for Price List 

YANKEE SHOP, Machinists 

88 High Street, Danvers, Mass. 


LIVE STEAMERS 


4 


| You don't have to be a Magician to get 


tue Toye /Vowtea,/ 


Back afet 5 years! New “Fishing —What Tack- 
le and When” shows South Bead and Oreno 
items. Color pictures of fishes. Casting instruc- 
tions, Stories by famous writers. Every fisher- 
man needs a copy. Sent free! A postal gets it! 


r) FAMOUS BASS-ORENO No. 973 
| “The unbeatable fish-netter 


that shoul 
a 


| in exposure meter shows you how to t: 
| of all light conditions. And (2) a built-in optical 


++» SHOOT THEM 
WITH 


(is @ Vuversat) 
You can be an expert mov 
Universal makes “movie di 
off a log with foolproof Cis 
eliminate guesswork, “blind’ 


eraman overnight! 
ting” easy as rolling 
aster II features that 
shooting. (1) A built- 
ke advantage 


view finder helps you shoot your subject and get it 
just the way you see it. Cinémaster II is the only 
8 mm, movie camera that gives you both these ex- 
clusive features in combination. Action! Camera! — 
see it! try it! at your dealer's today! 


Users [amexa [orrararian 


NEW YORK cuicaco HoLLYwoop 


Manufacturers of Cinemaster and Mercury Cameras 
and other Photogrophic Equipment 


MAR, 
Veay 215 


MAZING VALUES 


* Find Open 
Circuits 
tiger 
EST- " 
RS —s Locate Blown Fuses 
SR cert SAFELY 


PARACHUTE SHOULDER HARNESS 


Order one rooay tL 
Price $2.75 without 


7 Lends, 
STAR FUSE CO., 237 Can 


Dept. 92-27 
DAYTON 1, OHIO 


WRITE FOR LIST OF OTHER WAR SURPLUS VALUES 


WARSHAWSKY & LAZAR 
s Wake Your Owr 


gan, Chicago 1 


Plastics Supplies 
ca—Lucite, Plexiglas, Dyes. Rods, 
: a dena 'So stamp with hares od 
Efete and this al for cateton. 
cs mean asuppLy conr. 
Devt. 8-3 ‘Sfor'eeand aver” | 


WRITE FOR YOUR FREE COPY OF THE NEW 
\KRW HYDRAULIC PRESS BOOK 


manner of Production 
and Shop Work on KRW Hydraulic 
and Bench Type Arbor Presses. 32 
pages illustrating the new KRW 
Hand-operated, Electric-operated 
and Air-operated Hydraulic Presses. 
Write for your copy today. 


14. onte_|_‘FmAwtis SUPPLY CO" Der! C-a. 166, Fens, 


K. R. WILSON, DEPT. 54, 215 MAIN ST., BUFFALO 3, N. Y. 
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MAKE MORE 


MONEY 


APPLYING OR SELLING 


CORKSTONE 
PLASTIC FLOORING 


Dealers& Agents Wanted 


WRITE FOR DETAILS 


LASTING FRODUCTS COMPANY 


200 SO. FRANKLINTOWN BALTIMORE 23, MD. 


WATER MI MINDED? | 


New Deep Sex Diving Rigs with Motor 
oe og, Seoep! . Self-conta 
naliow Water ‘ine 

‘i 


Motor, "Bult to-Govt. spect. 
Only 198 Ibe. Save enoush to build 


Light Plants, Barce Propulsion Units, 
2 On Man ber oat wh one ste $8 18 


M & E MARINE SUPPLY Co. 


2” rata ist 


“Marine Speciali 


Extra! JUST OUT Extra! 
INSTANT NICKEL 


NO CURRENT-OR-BATTERIES USED 
COMPLETE 


+ 
$2% bid 


COVERS 10 FT, 


Mu 


te 
and practical ating 


welds faster 


a 


more economical 
to 


easier to operate heavy duty 


WELDING WiTH HOBART IS EASIER! Only 


COMPLETE HOBART 


of the Worid's Largest Builders 


ire welders 


TF “Buila Your Own'* CT Welding Schoot 


tgteery waMe 
Biche? > | 
vocare! wick | ADDR 


ESS 


nickeipa 
42.00 postpaid 


prec tock, 
power. Finger tip 
ontrol. Ends push- 
just guide 


ee 


“My Lowther Saw 
2 bf more work 
ihe the New DRIVE. ing « 


engages. Slow down engine 


«BUCKING 


10 to 20 cords a day 


CLEARING 


HARRY A. LOWTHER CO. 
1A1W. Jackson, Chicago 4, Dept. 837 


Yes, send me full information on: 
(C-Saw [) Power Drive [Clutch 


LUTCH...and your ‘C-Saw. Full clutch disengages! Move {rom 
Aithieweliortforme? Ynformation on tree to tree salely, with engine 1 yy 
Saysenthusiasticuser request. running and blade stopped. — 

Adds 


LOWTHER C-SAW 


Write for tree iterators 


MIDGET AUTO RACING BOOK $1, ie 


HANG THAT DOOR THE PROFESSIONAL WAY! 


USE THE TIME SAVING 
USE THE TIME SAVING E.Z MARK BUTT GAUGE 


eA 


You pee a clean cat dept 

les" Remove chips: 
Rept ign on te 
Bilkr'S“Att-NO" MORE! 


Ince, plus postage 


ED MARK TOOLS =P. 0 BOK 8377 » LOS ceed 


poruLar 
718 Science 


City _____ State. 


IT 
LEATHER BELTS & Lr ary 
crea only 75 ¢ 

=" 


ON THESE AND THOUSANDS 


SAVE! ot omttsctcans'n stock 
er Immediate Delivery 

fi, HI-VOLTAGE CONDENSER 

Sealed 1n°atumicum cen” $498 


TRANSMITTER 
and RECEIVER 


Has been widely used on the 
144 MC band. Shipping wt. 100 
Ibs, U.S. Gov't, Surplus, Your 
price leas tubes and $9 4 9% 
Power transformer, S149 


PHOTO FLASH TUBE 
‘High Speed Photo flash tube, 
12,000,000 lumens light output, 
Stops all action. Ignition coll 
included on back of 
bulb. 10,000 flashes. 
Diagrams furnished 
on request, 

Your coat only, 


$g.95 


© WRITE FOR FREE BULLETIN © 


HERSHEL rapioco. 


5249 GRAND RIVER AVE. 
DETROIT 8, MICHIGAN 


NOW AVAILABLE 


PLASTICS 


CATALOG and HANDBOOK 


FUN AND PROFIT AKEAD 


ACATALOG LISTS NEW MATERIALS 

ty now, the new 40-poge Cormen- 
Bronton CATALOG gives you complete 
prices ond data 


10¢ BRINGS BOTH BOOKS 
Toke the frst step TODAY foward your 
future In plastics. 
1OW for your opi 


LASTICS HANDBOOK. 
(CARMEN-BRONSON COMPANY 
165 East 3rd Street, Dept. 3-A, Mount Vernon. N. Y. 


RADIO CATALOG 


and it’s yours... 


LAFAYETTE IS THE WORLD'S 
LARGEST RADIO SUPPLY HOUSE 


It's here—now—the new Lafayette 
25th anniversary catalog. And what an 
amazing catalog it is. Packed with every- 
thing in radio and electronic equipment, 
Such items as radio parts, complete sets, 
build-it-yourself kits, automatic record 
changers, tools, amplifiers, etc, 


HANDSOMELY ILLUSTRATED—Fully Described 
iy could possibly want. in 
you by rant, in 


clectronic equipment that you won't fi 
wmazing catalog. Everything is in stock— 
I—ready for super-speed delivery. 


Dr 
Your free copy will be mailed the day we receive 
‘the coupon. fail it now! 


p / 


OO — 


‘No matter schat you are building, 
you're sure t0 find all the parts you need 1m 
the new Lofayette Catalog. Our big stock in- 
ing for building, experiment 

‘maintenance im radio and 


Lifiyette Radi 


RADIO WIRE TELEVISION INC. 
100 Sixth Ave., New York 13 
110 Federal St., Boston 10 
24 Central Ave., Newark 2 


MAIL COUPON BELOW—NOW! 


100 Sixth Avenue, New York 13, N.Y. | 


RUSH your big new catalog to me by 
‘return mail. 1 


sal 
i947 279 


$116.25 


including 


$6.50 


cose ond 
stop 


ARUS 


PRECISION MACHINED 35MM. CAMERA 
Model M835 equipped with Wollensak two Inch F28 comted 
feat lines, Shae clples io fone "Snecma, in 
utter speeds hnstanuly chatgeabie «intermittent 
focal pane anutter er speeds from bulb to I 

Catalog ane Other Photographie Ex 


NATIONAL CAMERA EXCHANGE 


MINNEAPOLIS 2, MINN. 


Two Wheeler 
it Youngsters 
only $2250 Assemble Yourself 


GELLING IN STORES FOR $35 


SeiPhubrieatig sprocket Deering Ball-bearng eheelt 
Sent Poeiein guard. Length, 21. inches. from axie to 
Bele Wheel and tre, 10 by tis inches 

METTLE GIANT Can be siipped to you at this great 
miley saving only. because Ie comes Feady for you to 
mane’ nd musemble. Full. instructions, for assembty— 
Bompiete ai including Allen wrench, Decals. 


2407 18TH ST., N.W., WASHINGTON 9, D.C. 


estemen: Ship me at ge the LITTLE GIANT BICYCLE 


iM eheck'or as for $22-30. Shipping chatges Sill 


Name 


Address. 


City 
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a 


1oo1 
OBJECTS 


SPECIAL CASTOLITE-KIT ONLY $3.35 


coe, oc STE, 
eats was fri 
tiouip <7 prasnic 
ri 


FOR STEREO PICTURES, IT'S 


STEREO -TACH! 


Toke Third Dimensic jures with the 
Tole TATSreREO.TACH ond your ewn comeral 
ere’ ool in ovoyrsphy Se varogy ones 
Riad REE eterno a a sais 
facrane tt Sion Put} 
aa - 
a 


400— "Tach 


/masieh GLE 


Car Owners! Meet Master Glaze—the sensationally different = 
Tuster for new and used cars! , Not a wax—not an oil polish 
not a paint{—nothing that “smeara” over the surface, 
‘a unique discovery —a creamy lia 


AGENTS 
An unusual 
Gutek, flashy 
Semonstratar 
Big profits. 
Goodterritery. 
Write todayi 


REE SAMPLE 
‘ust send your name and address to 


MASTER GLAZE CO., 7720-581 W. Harwood Ave., Milwaukee, Wis, 


YOU'RE NATURALLY 
MORE 


oo BARGAIN 
op MEN'S Wrist Watch 


Year’s Greatest Value! 


Here at last is that watch you have 
fort Now you ean ful 
fit your desire to own '@ fine im= 
ported “swiss WRIST WATCH 
The ‘exact, watch you've. been 
Pree. you" ‘can 


Watches direct 
From "Switzer 
land and only 
Rave, 2 iimit 

Dumber aval 
able to offer, 


PME OM aR ePE Limited Speciol Price 
and, 26,0 "Charges, ‘or send $8.49 
Biiao Tite Tncfaded Sth — 


Srder_and “we 
WHITTEN GUARANTEE Witt 
EVERY WATCH, If not d 
Tighted, return within 10 da 
Rot ‘been ‘tampered ‘with, 


Plus 10% FED, TAX 


WHEN YOU LOOK YOUR BEST 


You know how people talk about the fellow with the 
“porcupine” hair. Be careful this never happens to 
PLywoop Boat kits you! Now it's so easy to keep your hair smartly and 
neatly well-groomed all day long with Glover's Im- 
$49.00 — jerial Hair Dress. Try the one-minute massage 
Cinciuaing Fretanty tomorrow morning with Glover's Hair Dress and see 
the difference in more natural-looking softness that 
makes you feel sure of yourself, NON-ALCOHOLIC 
. to avoid scalp dryness .. . ANTISEPTIC for clean, 
special tools. Kits are complete including all hardware, | or Drug Counter—or mail the Coupon today! 
Paint, and etc. Send for free folder. 


Dept K 636 SP Ave ME” maneecpate 13, ten GLOVER’S Gmperial 
HAIR DRESS 


FREE 
TRIAL SIZE 


Send Coupon for Pree Trial Size 
ne for the 
Medicinal 


FINE TOOLS 
WEEO ! 
FINE OIL. 


Guovies 


Send Free Te 


Su aout 
*Prevents Rust snd Glover 
«Cleans « Polishes ai 
3- IN- ONE H | ——aacae 
[np a SI 


MAR, 
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“F am frond lo give 
my name lo this fine, 
bight car the hind F 


Fly your own plane 


REAL 


Complete with 


MODEL 
AIRPLANE KIT 


SAVES MANY ELECTRIC APPLIANCES 
NICHROCITE trees wesTine evemenrs 


DELS Help Make 
ustry Tick 


Modelmater Chesebro working on 
his most complicated project, o 
‘ale model of @ 10,000-kw. pow 
ant mounted on two roilrood 
ors. Seale wes /z inch to the 
dot. Below is the model, which 
thetebro and an assistant worked 
tn for 10 months. Car on left car 
#1 boilers to power huge turbine 

Jenerators in car on right. 


— RRR bs 


Semen 
be a ‘ied Wit Aleem, ay 3 
A 


OWARD E. CHESEBRO’S job is a 

workshopper’s dream: He makes exact 
scale models of everything from airports 
to appliance stores—and is paid for his fun. 
For Chesebro is General Electric's official 
modelmaker—and GE engineers have found 
that it saves time and money to have him 
turn their blueprints into three dimensions 
before building the real thing. 

Chesebro’s products range in scale from 

full size to 1/100 inch to the foot. His ma- 
terials are equally varied: white pine for 
carvings, maple for wood turnings, brass 
and galvanized iron for structural mem- 
bers, white metal and aluminum for cast 
pieces. His outft includes metal and wood 
lathes, sanders, circular saws, jointer 
planers, casting flasks—plus woodworkers’ 
and machinists’ finishing tools. 
: You'll find Chesebro any evening after 
ere cul, (ected Lisery ge Hrsrete’ work in a barn on his farm at Rotterdam, 
emergency power for bombed-out cities, full-size N- Y. But don’t look for cows. The barn 
tmobile plont wos never needed for original job but houses his home workshop. Chesebro spends 
Powered remote indus‘rial installetions. his spare time making models. 


One of the scenes that 
off more smoothly because it wes first worked 
out with the oid of o miniature set is shown 
0 chief Guyosute 
demand for sur- 
id 
it. 


eduction of the cou 

bolanced drowbridge that protected Fort Pitt, 

ructed according to drofts found in the 

itish Museum, Bridge's weight equals weight 

‘of a swing-down Inner door. When door swings 

open, bridge is raised. A wotch choin joins 
door and bridge in model. 


At right: A craftsman lifts one of the re. 
movable walls of an inn, coiled the Gilded 
Beaver Tavern in the movie. In his left hond 
fore tiny ale casks, one of the interior props 
used in the picture. Miniatures of goods that 
were traded to the Indians for furs ore glued 
to the shelves. The come-oport construction 
revecls how aimost any sort of comera thot 
can be studied. As Uncongvered is in 
nicoler, all ports of the minicture set w 
painted to resemble the full-size version. Even 
Scean-going ships ond river boots oppeoring 
in the film were first mocked up in | /24-size 
models, Below: An interior shot of the Javern 
8 it appears in the film 


his 4" impulse wheel, built for war requirements, 
‘as direct-connected to a 

e run off an ordinary water fo 

jovable nozzle ond the tiny bucket, 


ll oceurs in the shortest length 
ich a site i 

aterfall, by a conspicuously. ste¢ 
by the swiftness of the 


cond locatin 


ten indicate 


principle is a simple 
should be place 
till impound the r 
ter. This means, in general, tha! 
placed where the stream valley 
arrowest 


cost: a dai where 


1 be smallest anc 


he site of the v 
ther at the dam or some distance 


ler to build and e 


Disadva 
spillway must 


r to the wheel 
fact that th 
city to pro! 


the powerhouse in tin 

fact that only the 
that created by the dam 
-is available. In 


igh water, and the 

Acial head 

where the 

id falls away abruptly below the dam 

the “divided-flow” layout may be de- 
increases the he 


ulation shoul 

of the 
as a rule 
at the site 


liminary ca 
proposed 
only by 
walls 


pond that will be created. “Pon¢ 
water stored for use in times of peak de- 
is a portant 


factor in  water- 

ower calcu is rarely needed 

uction of a dam 

water storage 

se the power available at 
quired 

to be run for 

am is built that 

flowing into the 

the power 


| be increased by 50 percent 
stinguish between “live 
height « 
ards and the 
ge”—the volume of water below 
wheel intake. The former 
of need; the 


ter represented 
the spillway 
intake—and 


power banked against a time 
tter is worthless, powerwise 
Once the dam and powerhouse are ten: 
of the 
nally set, it i to measure the 
Assume that all w *er 


be made to 


tively sited, and the heigl first is 


wer available 
flowing in the stream can 


he wheel, which 
mall installations 


is a fair asst 
flow 
» be determ » 


This 


h involves con 
n of controlled 
nd which will be detailed in 
or by the “float 
a trifle less 


installment, 
heoretically 


involves the 


volume of water 
A is the 

of the stream in square feet 
at the and V is the average velocity 
f the stream at this point 


r minute cross. 


feet per second ee 


sth of the 


Select a le stream that is fairly 
with sides 


straight. allel 
ar pstructed by rocks or shoals for « 
distance of about 100’. Stretch a taut wire 
squarely across the stream near the middle 
of this length and measure the width of the 
stream here in rk this width off 
into ten equ:s\ 
int of each 


approximately p: 


isions. m th rp 
depth of the wat 
Then average the depth figure 


ision, measure 


ie ine each value and dividin 


stream can deliver man 
this minimum ays 
he power available at the located ot 0 
ar table at the Sereda gle 
© dam will often 
be smoll ond in- 
expensive ond 
the total head S 


a water wheel (that 


site ol 
before deductions for ineffic 


cies in the wheel and ger 
is expressed in this formu: 


62.4xQxH 
ae 33,000 

Here Q is the cubic feet of 
water passing through the wheel 


head 
or vertical distance in feet 
through which the water falls; 
62.4 is the weight in pounds of 
1 cu. ft. of water; and 33,000 
the number of foot-pounds per 
minute in 1 hp. A number of 
methods exist by which the vari- 
ables Q and H can be deter 
D 

the 
the possible sites for the dam 


in one minute; H is tl 


ed, but before considering 


n, it's well to examine first 


d wheel, since they will neces 
ily affect the amount of head 
ecured. 

The location of the dam, as 
\ggested in Fig. 1, should be 
governed by two principles. It 
should be placed where ¢ 
greatest useful head is obtain 
able, that is, where the greatest 


Swompy meodow- 
lond indicates the 
presence of o natu: 
rol reservoir, Place 
the dam at the nor- 
rowest point wi 
the brook leaves. 


FIG. 1, LOCATING THE DAM 
FIG. 2. LOCATING THE WHEEL 
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WHEEL 


ided-falt” layouts, 
dd the natural to H 


iniature Fort 
inards Movie Budget 


OTHING spills dollars out of a movie 


Producer's budget bag quicker than 
delays on the set after his cameramen have 
begun shooting the actual picture. So now, 
borrowing a practice increasingly favored 
by progressive industrialists, producer Cecil 
B, DeMille first builds his studio sets to 
scale in miniature so he can plot definite 
scenes, action and camera angles long 
before the cast and the technical staff for 
a picture go on the pay roll. 

Recently DeMille had a 5 


ee 


model, di. 


According to historical research, this i how Fort 
Pitt, situated of the forks of the Allegheny ond 
the Monongohelo rivers, oppeored in 1763. The 
buildings pointed on the backdrop depict borracks 
for troops. The miniature-maker is putting o model 
horseman in position—one of many steps required 
in plonning © porticular scene. 


minutive Fort Pitt built in Hollywood, and 
he studied it thoroughly before starting to 
film The model of the colo- 
nial fort's houses, fortifications and bridge 
was built 1/24 the size of the actual studio 
set. Its structures had temovable parts 
that were lifted out for planning interior 
scenes and shots in the film's version of 
the 90-day siege of the fort in 1763, during 
the French and Indian War. Fort Pitt was 
built on the site of the modern city of 
Pittsburgh. 


Unconquered. 


HEAD- 
PHONE 


MICROPHONE: 


Radio Is Also Hearing 
‘The combination hearing aid and radio 
receiving set above, invented by Thomas 
B, Fordham and Thomas W. Moore, has a 
superheterodyne receiver, a built-in loop 

a headphone and a microphone, 

‘0 persons who are hard of hear- 
ing may also use it to converse. 


Worktable Refrigerator. The 


refrigerator at the right has a work sur- 
face that does not have to be cleared to 
open any of the four doors of its compart- 
ments. The door of the top compartment 
slides upward and the door of the one 
underneath it slips downward when a han- 
dle on the front of the refrigerator is 
moved. The other two doors are under 
the work surface. It was invented by Har- 
old Van Doren. 


HEATING 
ELEMENT 


SECTION 


Hot Plate Made of Glass. By 
embedding circularly arranged wire coils 
in Pyrex glass, inventor John Bilan has 
devised a novel electric hot plate. The 
holes in the plate provide draft. 


moke Out Bug 


In oction ot top of pos 

fog of poison that settles on 
wte droplets to wait for bugs. The box 
fog _mokor rides on two rubber-tired 
wheels and is towed by tractor or truck. 


operates a converted M2. 


Below, (left to right) E. W. Surber, Deport- 
ment of Intorior; H. H. Stage, Department 
of Agriculture; W. D. Reed, Office of 

of Engineers, and Brig. Gen. E. F. Bullen 
of Edgewood Arsonal, Md., oxamine Jop- 
conese beetles sloughtored in M2 test. 


— 


OG generators that helped defeat the 

Axis today have been converted to wage 
war on the hordes of parasites that an- 
nually try to eat the American farmer out 
of barn and field. Now on the job poisoning 
insects and larvae by the acre is the Bes- 
Kil Aerosol Generator, a direct descendant 
of the Army's M2, which vaporized oil with 
heat to throw up “smoke” screens. In Bes- 
Kil, built by the Besler Corp., which devel- 
oped M2 with the Army, water is pumped 
through a series of coils and heated. The 
resulting steam then atomizes the insec- 
ticide at the machine's nozzle and spews it 
out on orchards and fields, barns and sheds. 


yy 


COMPLETE... 
AVAILABLE NOW 


IMMEDIATE 


DYNAMIC \ "WeioeR ¢ 0." "2°73 Eest 23rd Shy sacChleuge 16, m. 


New Glider-Kite ut UFTS LIGHT PERSON counsra 


LIFTING WING AREA EQUAL TO SMALL PLANE SLIDE VIEWER 
e 3 a Cost Government $108 BABY SPOTLIGHT 
Yours for $34.50 SLIDE PROJECTOR 
Net a tay for youneaters, Men wy FIXED FOCUS 
cate ‘MICROSCOPE 


ALL-IN-ONE only $55 


With the valuable 
parts found in this 

Air 
Force Gun Sight you 
can build all these 
items plus many 
more, Composed of 
more than 25 expen: 


in original cartons. 
Worth many times 
this low price. 


RUSH YOUR ORDER TODAY! 
Send for FREE CATALOG! 


B. & B. PRODUCTS CO 


111 W. Jackson Bivd,, Dept. PS 


x FE cea 
3 Ton Strength, 10 1. $5.00 © 5 Ton, 12 ft. $6.00 (postpaid) 
Consult us for hauling and histing rigs. | CHATTAN CO. Dept. P. Westport, Conn. 


Examine a Stanley Plane and 
you'll note how well it conforms 
to its use—hand-fitting handles 
solidly yet—adjusting features 
simple, fast and dependable ~ cut- 
ter solidly supported and firmly 
clamped against looseness and 
chatter, And consider, too, that 
the edge of the cutter is of extra 
high carbon crucible steel fused 
to a backing of softer steel ~ com- 
bining a long-lasting, super-keen, 

ier honing edge. 

No other partnership between 
tool and craftsman can compare 


[--=- ==> 5——— MAIL 


Please send by 
The FI 
C4 


Feturn Tai 
IEE booklet: * 


Name 
‘Address 
Cit 


Ud Fidudley Pane 


PUTS SKILL INTO YOUR HANDS 


NOoWw— 
‘Stanley Tools, 237 Elm St., New Britain, Conn. 
‘he Joy of Accomplishment 


‘page book "How to Work with Toots and Wood”. 
{in Canada: Send to Staniey Fool Co. of Canads, Ltd., Roxton Pond, Quebec 


‘Send poatcard for our free catalogue. 
"ho 


with the record of Stanley Planes 
used by generations of woodwork- 
ers. Be guided by that and ask 
for Stanley Planes. 


WOODWORKING 15 FUN 


Send for Stanley's free booklet, 
“The Joy of Ac 
It includes a pri 
and a special list of tools to be 
added as needed. You'll also find 
the big Stanley textbook, “How 
To Work with Tools and Wood,” 
constantly useful. It’s yours for 
only $1.00. Mail coupon today. 


$1.00 enclosed. 


1 
| 
| 
a1 
| 
1 


Poe 
MEMORY MEMORY Course. 


‘ 


Raaresss 


It’s a NEW Hull 
AUTOMOBILE COMPASS ¢ 


A new dress for the old re- 
Now lin’ Dark | } 


lable 
Woodi 
satin 
price, $3, 
Eireular 


HULL MEFS. CO 


Hull Streamlin: 


rain Brown, as well as eb 
i 


500,000 111! 


“LENSES” 


A. JAEGERS 


BOX 848 


ow, Calculate Instantly. 
ISLIDE’ RULE saves time — avoids errors. 


Cherlin bak 
si, iis, proper, 


be nied scitbat seater by 


508 rosimio 


REMOVE GREASE, GRIME, 
-ARBON WITH GRIME-A-WAY 


le easy wie—GRIME-AWAY Ligahd Hand 
crying need of mechanics, mowrists, ofce 


1 grime with rch, soothing lather, thea wipiog 
dey with cloth or risge, Leaves skin clean, smooth, . De 
mand GRIMEAWAY fom your desler—or order a9 
1 ot botle direct. Moveyback guarantee. 
PRODUCTS OF BEHR CHEMICAL COMPANY. 


SPECIALTIES DISTRIBUTORS, INC., 159 NORTH MICHIGAN AVENUE, CHICAGO 1, ILLINOIS 


| NE 


‘Say poodbye to chewedp screw driver hea 
Darked knuckles, aching muscles. Use RU 
‘hose “froven” parts—RUSTEX, that labr 
and shat prevents runt. Wipe RUSTEX on, Wipe rust of 
Leaves protective sla: Demand KUSTEX 
from your desler— ot. bottle direct. Your 
money back if RUSTEX doesn't do the job, 


rostrao SOF 


imply applying 200 


STANLEY 


SUPER YOUR GREATEST ASSE 


THOR BOOKS, ¥-3 Box 1210, Chica 


Send 3 cont stamp for “BARGAIN” list. 


SO. OZONE PARK 20, N. Y. 


POSITIVE WAY TO REMOVE 
AND PREVENT RUST 


“WAR SURFLUS 


“GADGETEER’S HEAVEN 


(W MANY ITEMS WE HAVE THE WORLD'S LARGEST SUPPLY 
HYDRAULIC 
Cylinders, 
Valves, Pumps, 


Fittings, Hose, g) Oia 
Tonks 992 


FENTCG@ Compound Action] 


Metal Snips 


COMPRESSOR 
complete with tank and 
fittings. 


PALLEY SUPPLY CO. 
THE LARGEST FIRM OF ITS KIND IN THE WEST 


COMPARE OUR PRICES WITH ANY OTHERS! 


| When in Southern California visit “Gadgeccer’s Heaven" at 6321 San Fernando Road ___ —one of the showplaces of Los Angeles County, 


Is There an 
RBLECTRONICIAN 
in the HOUSE? 


A LEAST once a month the people who 
put Popular Science Monthly together 
get a feeling that a magazine editor and a 
microbe under a microscope have a lot in 
common. That feeling comes when the 
latest issue of PSM has had time to reach 
it nd when you and the three and 
ion other readers have had time 
to examine it, 

At that point, everything we have put 
into the magazine comes under some of the 
‘most expert scrutiny in the world. Scientists, 
technicians, machinists, workshop craftsmen, 
students—all go over our pages with the 
merciless eye of an income tax accountant. 

Scientists and students check the accu- 
racy of the theories and facts we present; 
technician and mechanic apply the drastic 
test, “Does it work?” No matter how un- 
usual the subject, there always seems to be 
a jet pilot, a knitting-machine repairman or 
a physicist around. When we slip—as we 
sometimes do-they are standing by with 
the proper deduction, the correct dimension, 
the exact what-makes-it-tick, 

Their expert and uncompromising cor- 
rections, presented every month in the “Let- 
ters” column, are an important addition to 
the information that makes PSM a handbook 
of what’s-new and how-it-works. Here, to 
emphasize the point, is this month’s grist: 


Sir: 

“How to Drive a Locomotive” (December) 
you state that the reversing screw is turned 
left to shorten piston stroke. A piston is con- 
nected to the main crankpin by means of a 
crosshead and the main rod. Therefore, 
piston stroke cannot be shortened. By turn- 
ing the reversing screw, you shorten valve 
travel 


F. F. Mattony 
Conneaut, Ohio 


POPULAR 
SCIENCE 


Sir: 

. + + Your item entitled “Mine Dress” 
(December) says, “The respirator allows 
normal breathing for an hour if the miner is 
cut off from aii Tt is not in any sense a 
breathing apparatus; instead, through the 
reaction of a chemical called Hopealite, it 
transforms deadly carbon monoxide into 
harmless carbon dioxide. If you had pre- 
ceded the word “air” with the word “pure” 
the sentence would have been substantially 
correct. 


Pittsburgh, Pa, 
Sir: 

After 24 years as a fixer of knitting ma- 
chines, may I suggest that the paragraph at 
the bottom of page 132 in “How Nylon 
Yarn Is Made” (December) should read 16 
pairs instead of 32, and on machines 55 feet 
2K inches or 55 feet 10 inches length over all, 
depending on the length of the narrowing 
rack screws? 


N. R. Camuneworts 


‘Watren A. Srtond 
Franklin, N. H. 


Sir: 

«In the glossary of Fire Department 
terms (January) there were many that are 
not used in this department. Also the wrong 
eats s. For instance, “Over your head 
around” is used in the initial stages 
Pe an attack in the interior of a building or 
ship. The “First Whip” is generally the 
feeduatnsid! bedvactignticly “Ge: PO eos 
ator... 


Jacon Duninsxy 
New York, N. ¥. 


Sir: 

Can you look me square in the eye and 
say that wood is machined to tolerances of 
0001 inch, as you did in “Wood Carvers for 
the Air Age” (December)? 


‘Tarkio, Mo. 


(Some woods-ebony, lignum vitae—are; 
not pine and plywood, as stated.) 


Jack Harvey 


It’s quite a responsibility, trying to keep 
ahead of experts in every field. And while 
it’s like working in Macy's window with all 
lights on and passers-by studying your 
handiwork day and night, it’s a responsibil- 
ity PSM’s staff is proud to bear. Because 
keeping ahead of experts, and passing on 
their reactions when we don’t, makes a bet- 
ter magazine. 


(Pk Gane 


iii 


}4-NGRH 


Both have new 4-ring pistons 
that save on oil. Lightweight lumi 
rum alloy construction 
heat conductivity, reduces bearing 
loads. That means better perform- 
‘ance, less wear. 


And both engines “loaf” while 
the car “*hustles.” Yes, both V-8 and 
Six hi class with’ fewer engine 
‘as much as two-and-a- 
less in 10,000 miles. These 
ine speeds mean less wear, 
longer life for moving ports. No wonder 
—Six or V-8—Ford’s Out Front | 


jal and vacuum) for greater 
1¢, maximum sm >0thness wher- 
ind whenever you drive. 


cM 


+++ the type used in America's most 
costly cars, Made to the world-fomed 
Ford standards of precision for ovtstand= 
Ing performance, economy, long life, 


The brilliant Ford Six... 


spirited, pepful performer that's top 


value in every way. 
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SOUTH BEND LATHES 


Because they are capable of performing a wide 
variety of operations efficiently, South Bend Lathes 
have earned an enviable reputation for versatil- 
ity. Their wide range of spindle speeds make them 
equally adaptable to slow speed work such as 
cutting screw threads in tough steel ond mac 
ing large diameter castings, or high speed work 
such as drilling, turning, and polishing small di- 
meters. Their precision accuracy is on essential 
quolity for fine toolroom operations, and they have 
ample power for roughing cuts on production. A 
complete line of practical attachments simplify 
tooling them for many special classes of work. 


BUILDING BETTER LATHES SINCE 19 — 
‘FREE CATALOG 


SOUTH BEND LATHE WORKS _ pescrivssusouinbendrrecisiontathes. 


Specity sive lathe te which you are Inter: 

456 EAST MADISON STREET, SOUTH BEND 22, INDIANA — Seted 9", 10") 13", 24-1/2" or 20" owing 
POPULAR 
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SE it to go places ... to make new 
riends and business contacts... to 
Ind better openings...to obtain 
ljapid advancement . .. to broaden 
our personal and cultural life... 
earn to speak 


It’s the novel method which makes Lingua- 
phone so easy and practical. You learn simply 
by LISTENING .. . you hear the voices of 
native teachers, you repeat what they say, you 
ask and answer questions in words of every day 


ALF HOUR A DAY-A LIFETIME ADVANTAGE 


sn you take @ Linguaphone Conversational Course you 
not confronted by problems of time, appointments, 
or ony classes. You need consider 
your ewn home, at any time, 


and over 
your own pace; you can g 
jou best. You con study ol 
friends join you in @ 


you know i 


Linguaphone Courses 
in Spanish, Portu- 
guese, French, Italian, 
German and Russian 


pee 
PASSPORT 


IS YOUR hy; 


pAssPORT 


ano OPPORTUNITY 


SPANISH - FRENCH - PORTUGUESE - RUSSIAN 


or any of 25 other languages by the world-famous 


LINGUAPHONE Conversational METHOD 


use, and before you are aware you are actually 
holding a conversation in the foreign tongue. 
Linguaphone Courses are authoritative. They were 
made by more than one hundred teachers of the 
leading universities of the world. 


CHECK THE LANGUAGE 
THAT CAN HELP YOU THE MOST 


.. and write in on postcard > 
Think of the advantages and the prestige you would enjoy 
if you spoke any of 
how easily, pleasant 


fou will be amazed 
‘kly you can do it by Linguaphone. 


SPANISH POLISH IRISH MALAY AFRIKAANS 
PORTUGUESE CZECH ARABIC-—_-ESPERANTO HAUSA 

FRENCH FINNISH HEBREW CHINESE EFIK 
ITAUAN SWEDISH PERSIAN. «JAPANESE ENGLISH 
GERMAN NORWEGIAN BENGALI GREEK 

RUSSIAN DUTCH = HINDUSTANI LATIN. *For Foreigners 


GET THIS Sree BOOK > 


EXPERIENCE 1S THE GEST TEACHERS 


eR TAUGHT MILLIONS THE 
DIFFERENCES IN CIGARETTE ARETTE QUALITY! 


Resaliolany Mlle wore people 
found that they liked Camels best. 


T'S ONLY a memory now, the war ciga 


— toa recent Nationwide survey: 


More Docrors SMOKE 


than any other cigarette 


